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SECTION I. PURPOSE

The US Army CECOM Center for Night Vision and Electro-Optics (C2NVEO) is responsible for

developing cryogenic coolers for all infrared imaging systems for the Army. C2NVEO also maintains
configuration management control of the forward-looking infrared (FLIR) Common Module coolers
used in thermal imagers in fielded Army weapon systems such as: M60A3 and M1 Tanks, Bradley
Fighting Vehicle System, tube-launched, optically tracked, wire-guided (TOW) Missile System, and
Army Attack Helicopters. Currently, there are over 30,000 coolers in fielded systems and several

thousand more are added each year. C2 NVEO conducts development programs and monitors contractor
internal research and development efforts to improve cooler performance such as reliability, audio noise,
power consumption, and output vibration. The 1 Watt Integral (HD-1033C/UA) specification originally
had a reliability requirement of a specified mean time between failure (MTBF) of 1,160 hours. In order
to satisfy this requirement, the coolers were run in accordance with MIL-STD-78 IB, Test Plan [VA.
Under this test plan, it was possible to meet the requirement of the specification by testing three coolers
for only 344 hours each. Because of the confusion associated with the original specifications and
testing, the CECOM Center for Night Vision and Electro-Optics (C2NVEO) revised the specification in
order to better state and test the reliability requirement. The reliability requirement for the I Watt
Integral (HD-1033C/UA) is now a lower mean time to failure (MTTF) of 1,000 hours and now to satisfy
the requirement, three coolers must be run a total of 3,000 hours.

The purpose of the test was to randomly select three CTI-Cryogenics 1 Watt Integral Coolers and check

for conformance to the new specification reliability requirement.

SECTION II. DESCRIPTION

The reliability demonstration test was conducted on three CTI I Watt Integral Coolers
(HI-1033C/JA) in accordance with the parameters below:

0 Temperature: -32*C (-51C, +20C) to +52*C (+50C, -21C)
0 Temperature Cycling (as depicted in Figure 1)

• Cooler On/Off Cycling (as depicted in Figure 1)

The equipment used by C2NVEO to conduct the reliability tests was comprised of three major elements:

* An automatically controlled high/low temperature chamber.

* A microprocessor which was programmed to automatically cycle the temperature in the

chamber in accordance with Figure 1 while operating the coolers at the required ambient

temperature.
• An automated data logger which sensed, processed, and recorded the required data.
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The three coolers were instrumented in accordance with paragraph 5.2 of the Reliability Test

Procedures, One Watt Integral Cooler, dated 8 May 1987 (Appendix A). The following test
performance data was measured and recorded by the data logger:

* Elapsed time from start-up (min-sec)
* Test chamber ambient temperature (QC)

* Cooler housing temperature (TC)

* Coldf'mger tip temperature ('K)
* Applied heatload (Watts)
* Applied voltage (VAC)

* Cooler input current (Amps)
* Cooler input power (Watts).

SECTION III. SUMMARY

The reliability test was started in the end of June 1987. For the next several months, the testing was
hindered with test incidents due to weather-related power failures or interrupts. A detailed chronology

of the reliability test is provided in Section IV.

The goal of this testing was to demonstrate that the CTI-Cryogenics I Watt Integral Cooler (HD-1033C)

could meet the reliability requirements of the military specification. Due to a test equipment
malfunction, the coolers were exposed to severe heat for an extended period of time (see photographs in

Appendix B) during cycle 25. At the time of the incident, each cooler had approximately 850 hours of
"on" time. Unfortunately, the exposure damaged the indium seals of all three coolers necessitating a

repair action on the units. In an effort to try to maintain the integrity of the wst, however, the only repair
action performed on the coolers was replacement of the indium seals. At the time of disassembly, it was

noted that two units (2 and 3) showed excessive particulate contamination from the piston scoring the
piston liner (see Appendix B). Prior to cycle 25, it was observed that these two units' performance levels

were beginning to degrade.

The third unit was in excellent condition and its performance level had not degraded prior to cycle 25.

After the repair, the coolers were run for four mor cycles at which time units I and 3 were still meeting

the specification requirements, and unit 2 had failed. The test was stopped due to a requirement to
perform life testing on other coolers and the fact that the post-cycle 25 test information had limited ,,alue
since the coolers had been damaged and then repaired. The results of the testing are summarized on

page 4.
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COOLER "ON" HOURS TOTAL "ON" HOURS
UNIT PRIOR TO COMPLETION OF

NUMBER OVERHEAT TEST FINAL STATUS

1 853.9 1,028.9 Still within specifications
2 850.9 970.9 Failed
3 853.9 1,008.9 Still within specifications

Based on their performance levels prior to the overheat failure and examination of the units after the
failure, it can be stated that these units had an excellent chance of satisfying the 1,000-hour reliability

requirement before the failure. However, since the failure was due to a test equipment malfunction, the

repair was allowable, and the units technically met the 1,000-hour requirement.

SECTION IV. TEST DATA AND RESULTS

Coolers were leak rate tested on 26 June 1987 before the start of the reliability testing,

COOLER

UNIT NO. S/N LEAK RATE

1 7171 8.0x UP 10  STDCC/SEC (Air Leak Rate Equivalent)
2 7173 5.ox io010  STDCC/SEC (AirLeak Rate Equivalemt)

3 7175 7.5 i I0 10  STDCCiSEC (Air Lea Ra• =Equivalent)

The re'iability test cycling was started on 28 June 1987. The chamber temperature cycling was

controlted e,, .,inform to Figure I (page; 2) as was the cooler on/off cycling. Table I provides a summary

of each ,.. :: -- ghlighrs the cooler "on " t ime and incidents, if any. Table 2 provides the leak rate

data for each of the coolers.

During cycle 25, the chamber temperaure far exceeded the high temperature limit of 570C for an

extended period of time. Extensive damage was done to the test equipment and the cooler's indium seals
(see photographs in Appendix B). Since this was a test equipment failure that caused the failure of the

coolers, it was decided to replace the six static seals in each of the coolers. No other repair action was

performed on the coolers. The test chamber was vefurbished and the test restarted.
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Table I. Summary of Testing

START COOLER "ON"
CYCLE DATE (1987) TIME (hours) CYCLE HOURS REMARKS

I 28 June 40 48
2 30 June 40 48

3A 2 July 2 6 *
3 7 July 26.67 28.67 **

4 10July 23.5 31.5 **

5 13 July 40 48
6 15 July 40 48
7 22 July 40 48
8 24 July 40 48
9 26 July 32 40
10 29 July 40 48
11 31 July 40 48
12 2 August 40 48
13 4 August 22.75 26.75
14 5 August 40 48
15 7 August 40 48
16 11 August 18 22
17 12 August 20 24
18 14 August 40 48
19 16 August 40 48
20 !8 August 40 48
21 22 August 40 48 0*

22 27 August 36 44
23 I September 24 32
24 4 Septembcr 40 48
25 6 ,cptmbt 3 7
26 30 Scpwmber 40 48
27 2 Decemb•r 40 48
28 7 December 40 48
29 14 kmbcr 35 43

* - Power failure. tm equipmet Sh down
- TVst equipment failed"° - Test progm failed

- Cycle t 4winWcd to check vwuum leak

Table 2. Cooler Leak Rate Teas

LEAK RATE (Sec HISec Air Leak Rate EquIvaseat)

TES'T DATE COOLER I COOLER I COOLER 3
(1987) (S/N 7171) (SIN 7173) (S/N 71711

26 Jie 8.0 x 10-10 5.0 x 10-10 7.5 x 10-10

20 July 2.6 x I0-10 6.0 x 10-10 4.Ox 10-10

10 August I.5 x 10-9 6.5 x 10-10 6.3 x 10-10

25 Sep ber 1.5 x 10-9 1.4 x 10-.9 1.4 x 10-9
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1.0 SCOPE

This document establishes the procedure to be followed for the
reliability testing of the one watt integral cyrogenic coolers.

2.0 APPLICABLE DOCUMENTS

The following documents form a part of this test procedure to the
extent specified herein. In the event of any conflict between this
document and the documents specified herein, this document shall take
precedence.

MIL-STD-781C Reliability Tests, Exponential Distribution

MIL-C-45662, Calibration Standards

MIL-C-49175B, Specification for Cooler, Cryogenic, dated 6 Mar 86
3.3 QUALITY ASSURANCE PROVISIONS

3.1 Test Surveillance. CNVEO Product Assurance will provide test
surveillance/auditing to certify accuracy of data collected including
verification of test equipment. Instrumentation, tooling and test
fixturing shall be verified to be capable of meeting MIL-C-45662,
:alibration Standards.

4.0 T ,T EQUIPIMEN T

-.1 Environmental Chamber

4.2 High Vacuum Station

4.3 Ionization Gauge, Veeco #RG-75K (or equive'ent)

4.4 Vacuum Gauge, Varian #64i (or equivalent)

4.5 HP 9000 mini computer

4.6 Heat Station As3embly

4.7 Heater/Miode Power Supply

'..8 EWULR AC Power Supply

4.9 Lakeshore Tetperature Sensing Equipment

. !0 Miscellaneous Equipment

5.0 PERIFORAUCE TEST
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5. 1 Test Purpose. The performance test shall be performed to verify cooler
performance at +230C + 50C prior to conducting the reliability test.
Running time accumulated during the performance test will not be
applied to the total elapsed time when calculating the demonstrated
MTTF hours.

5.2 Test Instrumentation.

5.2.1 Those parts of the test fixtures and test equipment that are in contact
with the coolers shall be visually inspected prior to and during use to
insure that they are free of oil, grease, soil, or other contamination.
All test instrumentation used shall be calibrated within the
"requirements of MIL-C-45562.

5.2.2 The mass applied shall be as defined in the MIL-C-49175B Cooler
Specification. The mass which shall include a diode (temperature
sensor) and, an integral heater shall have a total thermal mass
equivalent to 1440 joules over the temperature range of 300K to 80K.
The mass shall be attached via a clamp screw to the tip of the
coldfinger.

5.2.3 The electrical voltage for operating the cooler shall be 117 + 2 VAC.

S5.2.4 The instrumentation mounted at the tip of the coldfinger assembly shall
"be immersed in an ice bath and then in a liquid nitrogen bath in order to
define the calibration curve.

5.2.5 Prior to start of the performance test the Dewar assembly shall be
evacuated to a vacuum level of 1.0XI0" 4 Torr zr better.

5.2.6 Heat sinking of the coolers shall be sufficient to limit the housing
temperature to 15°C above ambient.

5.3 Stabilization. The coolers shall be considered stable when the
coldfinger temperature is within + 30C of the test chamber ambient
temperature for a period of 15 minutes with the coolers in the non-
operating mode.

5,4 lest Rqsuirement. The test shall consist of instrumenting the cooler in
acordance with aragraph 5.2 of this test plan to measure the
cooldown time and refrigeration capcity of the coolers. The following
performance data shall be measured and recorded.

0 Elapsed time from start up, Min-Sec.
0 Test chamber temperature, oC.
0 Cooler housing temperature, oC.
0 Coldfinger temperature, Kelvin
0 Applied heat lodd, watts.
0 Applied voltage, VAC.
0 Input current, Amps
0 Input Power, Watts
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5.5 Test Mounting. The three (3) coolers shall be mounted in a suitably
designed holding fixture. The cold ends shall be ins r~mented for
operation in accordance with Paragraph 5.2 of this test plan, and
installed in a Dewar capable of achieving a vacuum level of 1.0X10- 4

Torr or better.

5.6 Performance Test Procedure. The performance test shall be conducted
at +23u + 5uC.

Insure coolers are instrumented in accordance with Paragraph 5.2 of
this test plan.

Step 1: Establish tes% setup.

Step 2: After the cooleris have stabilized, energize the coolers. Record
all applicable data.

Step 3: Energize coolers and allow to Qooldown with no applied heat
load. Record data when the coldfinger temperature reaches 80K. This
shall conclude th.' cooldown test.

Step 4: Allow t., tooler to operate for 20 minutes with no applied heat
load. After 20 minutes has elapsed, record all applicable data.

Step 5: After 20 minutes of operation, apply a 1.0 watt heat load.
Allow the cooler to operate for an additional 20 minutes.

Step 6: Record data at the time the heat load is applied, at 10 minute
intervals, and at the end of the required time period. This shall
conclude the refrigeration capacity test.

Step 7. Deenergize coolers.

5.7 Performance Test Criteria.

5.7.1 Cooldown Time. The cooldown time to reach a cold tip temperature of
60K with a I40 joule thermal mass load shall te 15 minutes maximum.

5.7.2 Cooling Capacify. The coolers shall provide 1.. watt minimum net
refrigeration at 80K.

5.7.3 Input Pwer. The power consumed by each cooler shall be equal to or
less than 50 watts when the cold tip temperature is at 80K or below
with heat load applied.

5.7.4 Leak Rate, The leak rate shall not exceed 2.5X10-6 std. cc helium/sec
when measured at +230C + 5oC.

A-5



6.0 RELIABILITY DEMONSTRATION TEST

The reliability demonstration test will be conducted in accordance with
the parameters listed below:

0 Temperature: -32oC (-50C, +20C) to .520c (+50C, -20C)

0 Temperature Cycling: as depicted in Figure 1.

0 Unit on/off Cycling: as depicted in Figure 1.

6.1 Reliability Test Concept: CNVEO will conduct the reliability tests
using environmental test equipment. The equipment will be comprised
of three (3) major elemnents;

O An automatically controlled high/low temperature chamber.

0 A microprocessor which will be programmed to automatically cycle
the temperature chamber through the required temperature profile
while operating the coolers at the required ambient temperatures.

0 An automated data loggk!r which will sense, process, and record the
data required.

6.2 Acceptance Criteria During Reliability Testing.

6.2.1 Cooldown Time. The cooldown time to reach a coldtip temperature of
90K with a 1440 joule thermal mass load shall be 15 minutes maximum.

6.2.2 Cooling Capacity. Ability to cool at least 90% of the heatload in
accordance with figure 2, curve c at any temperature to 90K or less.

6.2.3 Input Power. The power consumed by each cooler shall be equal to or

less than 55 watts when checked at ambient when the cold tip
temperature is at 90K or less with heatload applied.

6.2.4 Leak Rate. The leak rate shall not exceed 2.5X10- 6 std. cc helium sec.

6.4 Reliability Demonstration Test. The reliability test shall consist of
instrumenting the coolers in accordance with Paragraph 5.2 of this test

plan. The following performance data shall be measured and recorded
using a data logger preprogramed to sense, process, and record the
required data.

0 Elapsed time from start-up, Min-Sec.
0 Test chamber ambient temperature, oC.
0 Compressor housing temperature, °C.

0 Coldfinger tip temperature, Kelvin.
0 Applied heatload, Watts.
0 Applied voltage, VAC.
0 Input current, Amps
0 Input Power, Watts
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6.5 Reliability Test Procedure. Insure coolers are instrumented in

accordance with paragraph 5.2 of this test procedure.

Step 1: Establish test set-up and let set for 1 hour at +230C + 5oC.

Step 2: Adjust test chamber ambient to -320C (-5oc, +20C) I hour into
'he (_ycle.

Step 3: Four hours after performing Step 1, energize coolers and record
cooldown time. Allow the cooler to operate for 20 minutes with no
applied heatload. After 20 minutes has elapsed, apply heatload.

Step 4: Five hours after performing Step 1, adjust test chamber
ambient to +230 + 50C.

Step 5: Twenty-four hours after performing Step 1, turn the heatload
and coolers off.

Step 6: Twenty-f...ve hours after performing Step 1, adjust test chamber
ambient to .520C (+50C, -20C).

Step 7: Twenty eJ tht hours after performing Step 1, energize coolers
and record cooidown time. Allow 'he cooler to operate for 20 minutes
with no applied heatload. A.fter 20 minutes has elapsed, apply heatload.

Step 8: Twenty nine hours after performirg Step 1, adjust test chamber
ambient to +230C + 50C.

Step 9: Forty eight hours after performing Step 1, turn the heatload
and coolers off.

Repeat steps 2 through 9 over six, forty-eig.. (48) hour cycles. At the
end of each set of six cycles, the coolers will be checked for leakage
and a performance test at +230C will be performed, failure criteria is
in accordance with para 6.2. Energizing of the coolers and application
of heatload will be computer controlled, as will be the ohamber
temperature. Data will be logged at lcast every fifteen minutus. The
test set-up and data will be checked at lea,. every four hnours during
normally scheduled work days to verify performance.

6.6 Reliability Test Length. Only equipment "on" time may contribute to
the total unit hours. No single equlpme, t's "on" time shall be less than
500 hours. To demonstrate a 1000 hour rI'F using three (3) coolers, a
total of 3000 hours must be accumulated. For deterining MTTF
compliance no units "on" time shall be greater than 1250 hours. To
establish end of life characteristics, testing shlall continue urntil all units
have failed or until each cooler has run 2500 hours.
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7.0 FAILURE CRITERIA

All failures related to the reliability testing shall be recorded. Each
failure shall be categorized as either relevant or non-relevant, as
defined below:

7.1 Relevant Failure Criteria: The inability of the unit to meet the
conditions described in Paragraph 6.2 shall constitute a relevant failure.

7.2 Non-Relevant Failure Criteria. A failure of the test specimen caused
by a condition external to the cooler under test which is not a test
requirement and is not encountered in actual service will be classified as
non-relevant. These external conditions will include human error, test
equipment failures, test instrumentation failures, and power failures.
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MIL-C-49175B(CR)

1.2 ACCEPTANCE RANGE

CURVE A
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Figure 2. Cooling Capacity
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ITEM INCIDENT/FAILURE REPORT

REPORT UMBER: 1
DAME 2 December 1987

COOLER SIN, 7171/7173/7175
COOLER OPERATING TME: 20 hours
DATE OF FAILURE: 29 Jn 987
CYCaE NUPIER: ______

INCIDENT/FAIL URE:

Conautar hung ug - chamber temnerature never reached +520C
and dat wag nnt reorded for 3.5 hours of the gCycle
f?8 honra to ,31.30 houxrh).

FAILURE CLASSIFICATIOU: RELEVANT: ______NOW RELEVANT:

REPAIR ACTION/ACTION TAKEN:

ThA Ernmpttter prog~ram wan anrifiPA rn eliMintar thii cndjtjnn.
Nn nnrrprt-ivp artinn ymnas pizrfnrp-ed or% thp ennolpr. Tnr-ident

in nnfl-ralgyqaf± giniep it- nLnllrred bonange of tei%;t- teqtipment-.

TEST ENGINEER;
PROJECT LEADER:.
QUALITY ASSUUW ~ ~
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ITEM INCIDENT/FAILURE REPORT

REPMR NUHlt 2
DAT~s 2 December 1987

COOLia S/It 7171
COOMz OPERATING TD3: 62 hours
DATE OW FAILURE: 1 July 1987
CYCLE NIMO t 2-

WICDUNT/PAILMUU

C~nnlar numhpr I Perceded the inpUt Rover requirement of
51; Horr*. at hnmtr 30-

FAILU'll CLASSIFICATIO(U2 M RIKAM NOR____ I( 1 RMLANT: X

RE9PAIR ACTIOP/ACTION TAKEN

un1 'ct.4o" tmuon, g4jacp t-he t-nolr only exc~eededr t~h jiuA=
rv.EpljXvmmiuvt. a ni% ~ point (hnitr 1n)~ in th& eyt'ila% it.aj

TEST CIGINEIM
PROJECT LEADER:
QUALITY ASSURAXN~

C-3



ITEM INCIDENT/FAILURE REPORT

REPORT NUNIS1 3
DATI, 2 December 1987

COOLERl S/1 7171/7173/7175
COOLR OPEATIN TIl, 82 hours
DATS OF FA ILURSZ 2 July 1987
CYCLEIZ NWU : 3A

INCIDur/FAILIJUS

Power failure - thunder/lightning storm knocked out power
in the area disrupting the life test. Occurred 6 hours into
the cycle.

FAI'UR CLASSIFICATION, i RLE AXT: SN( RILE•VANT X

REPAIR ACTION/ACTION TANt

No action taken. Cycle was aborted and test restarted

on 7 July 1987. Non-relevant - act of nature.

TEST ENGINMRt A
PROJECT LDR,
QUALITY ASSURAN W.4
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rTEM INCIDENT/FAILURE REPORT

WOIT Nunn: 4
DATE: 2 December 1987

COOLElR S/N: 7171/7173/7175
COOLER OPERATING TIME: 102 hours
DATE Of FAILURlt 8 July 1987
CYCLE NUMBER: 3

IUCIDENT/FAILDU:

Power failure due to storm in the area. The computer stopped

recording data 28 hours into the cycle. The coolers
continued to run, however for an additional 15 hours at +60 0 C.

FAILURE CLASSIFICATIONK RELEVANT: NOR liMAXt A:

REPAIR ACTIOP/ACTION TAKEN,

The computer program in being modified to eliminate the over
temperature condition. There wan a power interrupt that canued

th& cenmutpr tm tonp rarnrdAin dntn biute thi got-tip continued
tO allnw rhh enntlrn to run- Nn action wan taken tn cnrrect
thin cnnditinn hgeaunt nf enoat AnA time.

TEST INCINIUR-
PROJECT LEADER: -

QUALITY ASSL R;* I~~iii41i......
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ITEM INCIDENT/FAILUR.E REPORT

REPORT Smans 5
DATRs 2 December 1987

COOLER S/IX 7171/7173/7175
COOLER OM'UATIUG TDOZ 125 hours
DATI OF FAILURE: 11 July 1987
CYCLE NUlIERt 4

IUCIDKNT/IAILUM,

Power failure due to storm in the area. The coolers and

cycle stopped at 31 hours into the cycle.

FAILURE CLASSIFICATIOE: RELEVANT: Von 11mm RE T: X

REPAIR ACTtIO/ACTIO TAM i

No action taken. Cycle was aborted and test restarted on

13 July 1987.

TEST INGINSRl
PROJECT LEAD21i
QUALITY AS8U 1A c 7  Z L Z
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ITEM INCIDENT/FAILURE REPORT

DATE: 21 fpep~mhpr 1987

COOLIM S/It 7171/7173/7175
COOLIZ OVPMTING TDMI j i2r houra
OATS OW' IAILUUt vi jvly. 11987
CYCLS NDGRs 5_____________

IICDK1T/IAILU3Z

Coolers did not start until the 5th hour of the cycle.
The coolers did not-start because of an incorrect voltage
from the 400hz gover guP~lv.

IAIWUI CLASSIFICATIOU: RELIVAIIT: NOR UIXZVARTi X

DIPAZI ACTIQK/ACTIOE TAKEN

The cgntrols have been taRed to hopefully eliminate any
agcidental contact which could cauae a incorrect voltaste
mAetigg. Addttiqpa&113 at the stArt of each cvcle (during the
warkwegk) the valtiage i1 checked.

?#=UCT LEAts4i.
* QGALZf gam.
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ITEM INCIDENT/FAILURE REPORT

UPOIT NU30EI1 7
DATE: 2 December 1.987

COOLER S/N: 7171.
COOLER OFIXhTIUG TINE: _________

DATE OF FAILUI~t 15 July - 28 July 1987
4=1 4f1 NUNNER: 6 - 9

1INCIDU/FAILUnZs

The, Lake Shore diode-that was measurinst the cooler housing
temperature mal functioned.

IFAILUR CLASSIFICALTIOE: LEVANT: NOW RELEVART:

REPAIR ACTIOU/ACTION TAERNs

At the completion of eycle 9 the diode van rgglaced.
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ITEM INCIDENT/FAILURE REPORT

WEORT SuniDl 8
DATE: 2 December 1987

COOLER S/Ia 7171
COOLER OFERATIUG TINE:__________
DATE OF FAILURE: 16 July 1987
CYCLE NUMBER: 6

IU1CIDUNT/FAILUUZ i

Cooler number 1 SIN 7171 out of limit during thtn high
tepmporat~tira part nf 1the -[-p Thai ftsieithru in tha -anat-

4axar...dtwwplnpaiA a liain-r tht offairinlt t-ho vat'tisi

FAILURE =LSSIIICATIOE: RLEVANT: 1 9 RELEVAN'T:

REPAIR ACTIOP/ACTION TAZEN:

Itant Aurtirmaint p nlaw. Thei faaAdthri XAa iraplmw-mA n.-A

enoer erfrmaceret~Urned to vithin thl snecification limit.

QROACTLUDT 4 Z
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ITEM INCIDENT/FAILURE REPORT

REPRT NEIRn: 9
DATE: 2 December 1987

COOLER SIN, 7171/7173/7175
COOLER OUZATIN TMils __________

DATE OF IFAILUlE, 27 July 198l7
CYCLE 9=11Es 9

IUCUJUNT/lAILUlls

Pnwor failure due to a a orm in the area. The coolers
an~d nsetlp mrtnp gd At 40 hours into tha cytcle.

FAILURE CLASSIFICATIOE s RELEVANT: ______NOR RELvA:

REPAIR ACTION/ACTION TAUINs

un Arkv~in toknfr tcv.al Xnn nh et^A A nA tn rptn.tAd An

2q jitly lQA7-

PIWUCTLEER
QUALITAM AS8U3 A a~~i 4m.oAsZ
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ITEM INCIDENT/FAILURE REPORT

REPOT UMU s 1
DATE:s 2 December 1987

COOLER S/Vs 7171
COOLER OPERATUIN TINE ___________

DATE Of PAILDMt 27 July 1987
CYCLE NUNEla 9_____________

INCIDKFY/FAXWI:M1

Cooler number I S/W 7171 out nf limit dniring hnmiig-ia Rt-hrli
40 nf fhA n~elp- -Te-at-iewar ApvelnpodA 1

FAILURE CLASSITICATIOK z REZ VAHT: SON____ ICE111 ARY:

REPAIR ACTIOK/ACTIOII TA KEN

All bnlta of the tent dewar Were ratightenad and enoler
.parformance returned to within the apecifination limlen-

lIST K3GNOINUt)1.
PIDIC'T LIADIR' 

_____
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ITEM INCIDENT/FAILURE REPORT

uIPORT MOM 11
DATM: 2 December 1987

COOLZ $/11 7171/7173/7175

COOLIR OPUATIMG TUM*,
DATE Of FAILURE. 5 August 1987

CYIC• lXIZUl 13

INCDhDT/7AILUU:

Power failure due to a storm in the area. The coolers and

cycle stopped at 26 hours into the cycle.

FAILURM CLASSIM.ATIO.t UILVANT t _OF MIZYAUia i

DZPAIE AMCION/ACTIr TA

No action taken. Cycle was aborted and test restarted on

-5 August 1987.

TlIST UINO '4a A
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ITEM INCIDENT/FAILURE REPORT

WORT s W 112
DATZ 2 December 1987

Coo] Ii s/x 7171/7173/7175

COOIL OPFUATIMG TIM _

DATZ OW PAILUUsI 11 August 1981
CYCLA NVuxun 1

IUCIDW•I/AILOU,

Power failure due to a storm in the area. The coolers
and cycle stopped a3t 22 hours into the cycle.

FAILDUR CLASStflCTI4ll IIUZVUT lOU ELBYINT. x

LuIR LCTIOUACTIOR TA W

No action taken. Test restarted on 12 August 1987,

QULI~T?!SSU
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ITEM INCIDENT/FAILURE REPORT

REPORT 11:n 13
DATUs 2 December 1987

COOLIlR S/It 7171/7173/7175
COM2A 1MIATING TI19 __________

OLTI OF FAILU~a 12 Auituat 1987
CYCLI 336thn 17

IRCZDMN/FAILMU!

_Rgana not recorded from 14 hours to .3hours into the

VAILO3E CLASSIFICATION# UELIYARTi ______ l R EtlAfr *i

RIAIR AMTORACIOcNf TAKEN

Softvare glitch -tb& pragr*g w&A chteked for &q'g pnegible~

PtDJIC? LUXUhi
QUALZITY AUUSltAcI. /
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ITEM INCIDENT/FAILURE REPORT

_-__

DAT.: 2 e•eember 1987

COOLKE S/It 7175
COMME OUATING TflM:
DAT! OW FAILURE: 17 AUnust 1987
CTYCL RNM(Wh 19

IVCIDKETf1AILUU:

Cnldrti- enmerature above 90K (the failure point) for
hmhirm 29 and 30.

-FAILU CULSSIFICATIO: RLVANT: NOR RELEVANT:

SIPAIR ACTION/ACTION TAKIC:

During the high temperature portions of the reliability cycle the
hoat load should only be .63 Watt. However, tor simplicity
purposes it was decided to keep the heat load at a constant
.90 WAtt throughout the cycle. The cooler was baselined at
hihtemperature with a .63 Watt and met the specification
requirements.

TEST UGIUMItl
PIOJUCT LADER:
QUALITY ASSUMACE/Aim,..'....--
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ITEM INCIDENT/FAILUR.E REPORT

REPOT NE2= s 15
DATE: 2 December 1987

COO1,E1 S/N: 7173/7175
COOLER OPERATING T~iNE __________

DATE OF FAILURE: 19 August 1987
CYCLE NWUNU1 20

INC IDEUT/FAILURE:

Coldtin temperature above 90K during the high temperature

U.grfl.n f tp.e cycle.

FAILURE CLASSIVICATIQE: RELEVANT: N____ ON RELE1VANT: ____

REPAIR ACTIOK/ACTIOK TAKENt

See Failure Report 14.

TEST WINCIt AR
PROnC' T-EADER:i
QUAITY ASUMIAM0 xi

C- 16



ITEM INCIDENT/FAILURE REPORT

REPORT Eulanz 16
DATE: 2 December 1987

COOLER S/U: 7173/7175
COOL1R OPERATING TDN ___________

DATE OF FAILURE: 23 Auffust 1987,
CYCLZ UNMER: 21

IuczDWJT/lFAILUUs

Coldtip temperaturg above 90K during high temperature
portion of cycle,

1AILZMU CLASSIFICATIO~s RELEVANT: NOR___ 0 RELEVANT _____

REPAIR ACTIOK/ACTIOll TAMN:

See Failturg Repart 14, Attatch.4 in tho biamplip. data with
thp c~oolers at high temperatturg and a -63 WAtt h&At loadA
Applied,

?P.MCT LEADER1: ý
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~*~9:2 A'E~:29 A ! qq7 !4:4-:00

' P TN H T P CI- - 1 OZ'

4, T ~ ZEO 7:3 7. T

-r ME r-r

9.0 59 .00 399 3.0 ~ ~ ' ~'
700 30 9.02 3.0- "0 99-z,00 0.0

2.000 939.00 2.-9 933.00 399.00 0.00
J.010 733n.S3 40.49 240.91 ."! 0 4. 00
4,.000 733.79 41 . 0. -IS~ 33 .2 0.0

6.000 329 .13 C2.7 p. S21 334.0' 0.200
71000 32.3 . 3 .7- 99S3 2-,79ý 0. 0 0

13.00 O 323.30 4 4 .080 41 .149 ~3 -- S3 0. 0 0
9.0100 7:3. 5a 46.0 9.99 2,3

-0 ..00 42.9 47.S3 1 11.4 Z336.I9' 0.0

-120 0 329.74 50.00 S99,-I 79 00
73.200 S9 .1.4 Al0,421 33-,90 0 ..00

1.000 7330.00 92.03 .0 3.0 .0

6T 0 "3:30.29 53.16 69.29 3Z93 3.3 0.00
0.0-00 C0.3 3. 3; 64.01 :.2 01200

17.0 % 30.46 93.97 62.74 339,83 -0.00
19.0 0 330.60 53.79 61.A6 3 40. 1'7 0.00
,.00 3-10.- 54.0s 60.2I 1 40.61 00
20 i033? .07 54-24 99.31 -40,97 Z'10.00

2.000 3'31.27 54.04 99.S6 341.4.0 .63

2 3 , 0 21,.4 S2.94 6i.io .4 1 -i
24.00 3.68 ~ 0 70,2:? 242,

Z'S.ZOO 331 .83 S1.90 '?0.93 3d2,6 3

26. 332.0' 3.00 71,3-5 329
2'.0,00 332.17 53.04 711A 43'9 .6

N3 0 33"Z.38 531 7.4 ::~

- . Z92a :.1 .90 72.0i 2--

il00 47 92.40 :*.1 340.i3
72-01-0 -.,: - -1.iOi

3 .000 2.9 2.0 72.95339,32
.000 S00 9.3 3.0'- I3.

35.000 33076 5.00 .304 :93 6

20.200 01.02 Z' .3 03.00 1942
ON00 0.00 0. 00 0. 00 L.oo 10

0.0100 0.00 tie0 C.0 0.0 .0.
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": 0LZC: 2 2•E.'ENE OF¶TA

M54NFCTURER: CTI-7173

DES.CP-PTION: HD-1033C
TpCT "CZ:-TZTPTnM TZB• F E ST SH, 7EA s-171

TON: PREL-IAILITY LIE ES TE..

E; APEEC :HAM9ER CnOLEP

TIME TEMP POWER PINT.Ep H0JSN3 •EAT
TEMP TEMP LF 0

0.200 3.0 38.06 99.00 999.00 0.20
i.000 99.0 33.50 9-99.00 999,00 -0.00
2000 93.00 38.96 999.00 999.00 0.00
- 000 328.63 39.30 248.77 31..62 0.00

4.000 32;.69 40.79 229,02 333.S3 0.00
S-0.0 323.7s 40.99 208.96 8 .4.3l 010
C-000 378.83 42.10 131,21 33S.02 0.00

7.000 328.93 42.70 17S,03 33.68 0.00
8.000 32 980 42.90 1•9-39 3"36,3 0.00
9,000 328.06 43.84 146.02 336.95 0100

10.000 329.56 44.61 133.39 337,47 0100
.i000 329.64 44.69 .121,6 337,83 0.00

I1.000 329.74 46.22 "1128 338,3M 1.00
3 000 329.8S 46.50 102.10 333.-0 0.30

1i.000 330.00 47.Z8 94.03 339.Z 0.00
-S 000 330.15 48,53 87.16 339.69 0.00
16.000 330.29 49.14 80.36 340,14 0.00

6.SSO 330.36 49.34 78,81 340.31 0.30
17.000 330.46 49.66 76.05 340.S7 0.00
i8.000 330.60 50.11 72,13 340.36 0.00
19.000 330.77 01.10 69,48 34!.36 0.00
20.000 331.07 S0.85 67.64 341,81 0.00
2'.000 331.:7 50.48 66.35 342.Z2 .63
22.000 331.39 49.98 71.88 342.54 .63
23.000 331.54 49.70 74.56 342.'6 .63
24.000 331.68 49.25 76.28 343.17 .63
2•.000 331.83 49.14 77.6: 343,47 .63
26.000 332.01 49.05 78.62 343.73 .63
27,000 332.17 49.27 79.42 343.9 3
:3.000 332.38 49.06 80,04 344,21 .63
29.000 320.19 48.64 90.69 341.S5 .63
0.000 325.50 48.99 81.08 342.22 .63

31.000 3Z4.76 48.42 81.35 341.0Z 2-

72.000 326.57 48.32 81.65 341,.4 .3
33.000 3Z8.9S 48.80 81,97 341.7 .63
34.000 330.05 48.80 82,08 341.83 .63
35.000 330.76 48.65 82.12 342.07 .63
36.000 331,23 48.73 82.43 342.20 .C3

37,000 331.71 48.69 82.35 34247 .63
38.000 327,40 48.S0 82,31 341.: ..53
39.000 323.93 48.49 82.69 342.2 .63
40.000 331.02 48.96 82.69 342.34 .63
0.000 0.00 0.00 0.00 0.00 0,00
0.000 0.00 0.00 0.00 0.00 0,0
0,000 0.00 0.00 0.00 0.00 0.00

STRbE FIu 11.
C~19 1 Jul 86



ITEM INCIDENT/FAILURE REPORT

ROwT NUKI s 17
DATE: 14 January 1988

COOL1R SlVt 7175
COOLERL OPUATMU T M : _ _ _
DATZ Of FAILURE 27 August 1987
CYCIS NW~lil 22

inCIKN/YAILUU:s

Culdtip tem~erature above 90k durinst hours 29 thru 44
ofcyl 22. Cooler is marginAl and test dewar daveloped Ieaks.

Cyce .1wan gytoppd to mAke dewar repair.

FPAILURE CLASIIICATIOU: EUZVART _____ VOK WcLEWUts x

REPAIR ACTIOE/ACTION TAKEN

All bolts of the test dewar were retiahtanpeL Cnnler
perforMance returned to within the Age~ifintintfn limitA.

TEST ENGINEER:
PROJCT LEADERv
QUALITY ASUOY
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ITEM INCIDEIfr/FAILL1RE REPORT

BX( 18
DAM~ 14 January 1988

coOLERS/11 7173/7175
COO~lR OPERATING TIN: _ __ __ _

DATE OS' ]AILURE: 1 Sep~tember 1987
CYCLE UUNDRs 23

tuMDUT/PAzLMM i

Coldtip tewuer&t-ure above 90K cooler perforuanca is
jMarmiAl. Test devars continue to develoiu 1eaki. Cycle
23 tominated to check leak, _______

IPAILURE CLASSIFICATIOS: REM*ARTi _______ RELEANT:t x

REPAIR ACTIOK/ACTION TAXUN

Test: dew&r lal were retighteungd Guoler S~rfnrinanca rpt-lur'ed

to vithin the apecification 1iui-

TEST ENGINEER:
PROJECT LEUDER
QUALITY ASSURANCE , r
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ITEM INCIDENT/FAILURE REPORT

2IPORtT 31:~ 19
DATE: 14 January 1988

COOLIl SINS 7175
COQKLU OKUTIUG TIM:___
DATZ OW FAILO~s 5 Selpteuber 1987
CYCIZ sumU: 24

XNCMNM/VAILUU i

Cold&i tenrtr bove 90K durinit high temperature
nrtio of eycle.

FAILDI CLAMSIFICAT!O. EYNT NO ILVE ANTs

luAIu ACTIrS/ACTIO TAME

See FalitAgo lognvt~ IA.

PIMOJT LZADER:
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ITEM' INCIDENT/FAILURE REPORT

33101? *Nfls 20
DAT~s 14 January 1988

C0O-fl S/x, 7171/7173/7175

DATE OF yAILUEt -6 September 1987
CYCLS VUHIER 25

INCDEU/FAILUR~s

Teat proitram failed. Teat chamber overheated.

FAILMME CLASS1?ICATIO~a RKMEANTs NOM___ 30 RMLEANTa I X

11PAIR ACM OP/ACTION TAREE,

Teot Prigrs wasn corrected. Cooler seals replaced.

TIST 33013333
PRMJCT LEADER.
QMAITT ASSU3ANC a
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1TEM INCIDINT/FAILURE REPORT

REPMB UMiini 21
DATE' 14 Januqary 1988

COO-IfE S/Is 7171
COOLER OflRATIUG TU:__________
DATE OF FAILUMa 3 December 1987
CYCLE SUMEUR 1 27

LNCXD~rr/FAILUU:s

Coaler number 1 (SIN 7171) coldfinger temperature exceeded
9011at our 29 and 30.

?AILUU CLMS31ICATIM REMJANT _______ I l ZYAT~ X

REPAIR ACTIQE/ACTION TAUW.s

Sgo i~y Dpr 14.

TEST ENGINIRs
PROJCT Q~ LEADER-,~ ~~

MI ASSURAN(iCaI
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ITEM INCIDENT/FAILURE REPORT

gRORT mtl=li' 22
DATIS 14 lanuary 1988

COMMS SIN, 7173
COO=S OIRATtIG Tn:___________
D=T OF IAILUR~t 14 December 1987
CYTLN IUWS : 29

zucxumT/fAILUUM s

Cconler rnjmhbr 2 never gooltd dýw.

MILD!! CLASSIFICATIO~t XKA~ xp NOW_______~

WAIIl ACTIOK/ACrUON TAUN:

TIST UGIENlt -

IPIOJCT LEAD!!
QuALZTT "AuDI c
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APPENDIX D
RELIABILITY TEST PRINTOUT DATA

All data on the reliability test printout is self-explanatory except for the following:

For Cooler Parameters - 999 indicates NO VALID DATA
(except heat load cooldown
time and chamber temperature)

For Heat Load - 99 indicates NO VALID DATA

For Cooldown Time - 9999 indicates NO VALID DATA
- 8888 indicates COOLER DID NOT COOLDOWN

DURING THE ALLOTTED 40 MINUTES
- 7777 indicates COOLER WAS REMOVED FROM

ACTIVE TESTING DUE TO TEMPERATURE
OUT OF SPEC

For Chamber Temperature - 726 indicates NO VALID DATA

It should also be noted for simplicity purposes, C2NVEO decided to keep the herat load at a constmt
0.90 Watt throughout the cycle. Thus, if a cooler did not meet the specification at high temperature,

a baseline test was performed with the required 0.63 Watt heat load.

D-1



(>YCLE NUMBER: I STARTED: 28 Jun 1987 16:14:00

ELAPSED CHAMBER COOLER
TIME TEMP 9 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C) (W) (K) (C) (W)

-00:00 13.97- 0.00 999.00 999.00 0.00
00:00 13.97 2 0.00 999.00 999.00 0.00
00:00 13.97 3 0.00 999.00 999.00 0.00

01:00 16.01 1 0.00 999.00 999.00 0.00
01:00 16.01 2 0.00 999.00 999.00 0.00
01:00 16.01 3 0.00 999.00 999.00 0.00

02:00 -4.20 1 0.00 999.00 999.00 0.00
02:00 -4.20 2 0.00 999.00 999.00 0.00
02:00 -4.20 3 0.00 999.00 999.00 0.00

03:00 -10.31 0.00 999.00 999,00 0.00
03:00 -10.31 2 0.00 999.00 999.00 0.00
03:00 -10.31 3 0.00 999.00 999.00 0.00

04:00 -32.1 1 0.00 S9S.00 999.00 0.00
"04:00 -32.19 2 0.00 999.00 999.00 0.00

04:-0 -32.19 3 0.00 999.00 999.00 0.00

0S:00 -33.42 1 40.34 61.96 -24.42 .90
05:00 -33.42 2 38.32 59.84 -23.48 .90
05:00 -33.42 3 36.68 73.94 -21.75 .90

06:00 -8.00 1 42.01 CS,73 -t.46 .90
06:00 -8.00 2 40.21 64. E -. 76 'go
06:00 -8.00 3 37.71 75.62 1,47 .90

0-7:00 10.33 1 45.19 69.78 17.97 .90
07:00 10.33 2 43.75 8G.52 19.70 .90
07:00 10.33 3 40.70 77.46 20.94 .90

00:00 22.55 1 48,32 73.Z4 35.29 .90
08:00 2 .S5 2 46.38 72.36 34.05 .90
08:00 2.5S 3 43.77 81.08 3624 .90

V4:00 22.4s 1 47.91 73.17 33.63 .50
09:00 22.4, 2 46.12 72.67 34.36 .90
09:00 '22.45 3 43.33 80.96 36.51 .90

10:00 23.78 1 43.13 73.0S 34.2" .90
10:00 23.78 2 45.95 72.63 34.85 .90
10:00 23.78 3 43.52 81.42 3S.98 .90

11:00 23.36 1 48.21 73.09 33.81 .90
11:00 23.36 2 4S.74 72.82 34.47 .90
11:00 23.36 3 43.72 81.81 36.66 .90
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12:00 22.59 1 48.09 72.78 33.77 .90
12:00 22.59 2 45.51 72.86 34.36 .90
12:00 22.59 3 43.43 81.65 36.58 .90

13:00 22.97 1 48.28 72.67 33.91 .90
13:00 22.97 2 45.58 72.94 34.40 .90
i3:00 22.97 3 43.49 82.54 36.61 .90

14:00 Z3.74 1 48.46 72.32 34.15 .90

14:*00 23.74 2 45.51 72.94 34.61 .90
14:00 23.74 3 43.74 82.93 36.91 .90

IS:00 23.57 1 48.41 71.85 34.08 .90
15:00 23.57 2 45.44 72.98 34.50 .90
15:00 23.b; 3 43.96 82.77 36.75 .90

16:00 23 01 1 49.07 71.89 34.12 .90
16:00 23.01 2 45.24 72.59 34.40 .90
16:00 23.01 3 44.00 82.62 36.61 .90

17:00 22.59 1 48.91 71.66 34.12 .90
17:00 22.59 2 45,40 72.98 34.36 .90
17:00 22.S9 3 44.06 82.35 36.54 .90

18:00 24.06 1 49.35 71.8S 34.47 .90
18:00 24.06 2 45.29 73.13 34.71 .90
18:00 24.06 3 44.61 91.69 36.95 .90

19:00 23.85 1 49,83 71.81 3S.36 .90

19:00 23.85 2 45.93 73.17 35.67 .90

19:00 23.85 3 45.18 80.46 37.52 .90

20:00 2238 1 49.56 71,77 34.29 .90
20:00 22.38 2 45.82 72.44 34.57 .90
20:00 '2.38 3 45.08 79.42 36.71 .90

21:00 23.18 I 49.43 71,81 34.54 .90
21:00 23.18 2 45.89 72,40 34.88 .90
21:00 23.10 3 45.1? 79.00 37.08 .90

Z2:00 24.02 1 49.40 71.62 34.50 .90
22:00 24.02 2 46.10 72.09 34.99 .90
22:00 24.02 3 45.38 79.23 37.25 .90

23:00 21.89 1 49.42 71,62 34,12 .90
23:00 21.89 2 46.43 72.26 34.50 .90
23:00 21.89 3 44.98 79.08 36.SB .90

24:00 26.02 1 49.63 71.81 34.71 .90
24:00 26.02 2 46.33 72.44 35.09 .90
24:00 26.02 3 45.22 79.27 37,5 .90

25:08 23.01 1 0.00 999.00 999.00 0.00
2S:00 23.01 2 0.00 999.00 999.00 0.00
26:00 23.01 3 0.00 999.00 999.00 0.00
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26:00 21.36 1 0.00 999.00 999.00 0.00
28:00 21.39 2 0.00 999.00 999.00 0,00

26:00 21.36 3 0.00 999.00 999.00 0.00
-00 26.38 1 0.00 0

78 0.00 999,00 999.00 0.00
27:00 26.38 2 0.00 999.00 999.00 0.00
27:00 26.38 3 0.00 999.00 999.00 0.00

28:00 29.70 1 0.00 999.00 999.00 0.00
-6:00 29.70 2 0.00 999.00 999.00 0.00
23:00 229.70 3 0.00 999.00 999.00 0.00

29:00 999.00 1 999.00 999.00 999.00 99.00
29:00 999.00 2 999.00 999.00 999.00 99.00
29:00 999.00 3 999.00 999.00 999.00 99.00

30:35 29.70 2 999.00 999.00 999.00 99.00
30:35 29.70 2 992.00 999.00 999.00 99.00
30:35 29.70 3 999.00 999.00 999.010 99.00

31:30 26.91 ' 47.57 72.36 38.30 .90
31:30 26.91 2 46.93 71.85 37.25 .90
31:30 26.91 3 43.76 81.54 3S.72 .90

32:00 23.6"? 1 46.64 72.81 33.98 .90
32:00 23.67 2 45.55 70.89 33.22 .90
32:00 23.67 3 43.37 80.08 35.90 .90

33:00 22.66 1 46.50 72.82 33.56 .90
33:00 22.66 2 44.99 71.20 32.70 .90
33:00 22,66 3 43.23 80.19 3S.46 .90

34:00 22.97 1 46.27 72.98 33.53 .90
34:00 22.97 2 44,87 71.20 32.70 .90
34:00 2-2.97 3 43.50 80.39 35.56 .90

35:00 22.66 1 46.37 72.98 33.32 .90
35:00 ?2,66 2 44.84 71.20 32.56 .90
35:00 22.66 3 43.35 80.00 35.20 .90

36:00 22.38 1 46.66 73.13 33.36 .91
36:00 22.38 2 44.65 71.27 32,42 .90

36:00 22.38 3 43.2Z 79.89 35.06 .90

37:00 23.01 I 46.69 73.36 33.49 .90
37:00 23.01 2 44,81 71.60 32.70 .90
37:00 23.01 3 43.23 79.77 35.46 .90

38:00 23,43 1 46.47 73.59 33.40 .90

38:00 23.43 2 44,83 71.77 32,80 .90
38:00 23 43 3 43.20 79.58 35.56 .90

39:00 23.71 I 46.62 73.21 33.56 .90
39:00 23,71 2 45.14 72.02 32.87 .90
39:00 23.71 3 43.04 80.73 35.63 .90
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40:00 23.36 1 46.77 73.09 33.56 .90
40:00 23.36 2 45.30 71.77 32.77 .90
40:00 23.36 3 43.26 79.92 35.S3 .90

41:00 '3,04 1 47.07 7-3.29 33.63 .90
41:00 3.04 2 45.36 71.77 32.77 .90
4V:0 23.04 3 43.51 80.04 35.50 .90

42:00 23.43 1 47.17 73.24 33.84 .90

42:@0 23.43 2 45.29 71.90 32-97 .90
452:01 2 .43 3 43.98 80.27 35.80 .90

47:00 22.73 1 47.24 73.32 33.63 .90
43:00 22.73 2 45.66 72.25 32.80 .90
- -3:00 22.73 3 43.86 80.19 35.53 .90

44:00 24.20 1 47.43 73.09 33.84 .90
44:00 14-20 1 45.40 72.32 33.11 .90
-4:00 24.20 3 43.63 I0.19 35.94 .90

45:020 23.36 1 47.53 -3.0, 33.70 .90
45:00 23.36 2 45.33 72.36 32.83 .90
45:00 23.36 3 43,.97 79.16 35.63 .90

46:00 22.38 1 47.63 72.86 33.46 .90
46:00 22.38 2 45.67 72.17 32.S6 .90
46:00 22.38 3 44.25 78.73 3S.20 .90

47:00 22.62 1 47.76 72,78 33.74 .90
47:30 "22.82 2 45.29 72.21 32.73 .90
47:•0 22.62 3 44.10 78.66 36.53 .90

t4:00 2.-69 1 47,82 72,90 33.67 .90
40:00 22,69 2 45.58 72,21 32.73 .90
48.00 2-2.66 3 44.17 79.00 3S.SO .90

•O•EP$ )ON: ELAPSED TIME - 4:00

. NUMLE B NUMBER. I C001LOOWN TIME: 9

,•',MER NUMBER: 2 COOL0OWN TIME: 9

C0O0ER NUMBER: 3 COOLOOWN TIME: 9

COOLEPS ONi ELAPSED TIME - 28:00

•OOLE NUMBER: I COOLOOUN TIME: -9999

COOLEP NuMBEP: 2 COOLOOWN TIME: -9999
C'40LEP NUMBER! 3 COOLOOWN TIME: -9999
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CYCLE NUMBER: 2 STARTED: 30 Jun 1987 15:14:09

ELAPSEO CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSINGS HEAT

TEMP TEMP LOAO

(C) (W) (1K) (c) (W)

00:1S 22.66 I 0.00 999.00 999.00 0.00
00:1S .7-2.66 2 0.00 999.00 999.00 0.00
"Mi00:5s Z2.66 3 0.00 999.00 999.00 0.00

01:00 22.97 1 0.00 999.00 999.00 0.00
01:00 22.97 2 0.00 999.00 999.00 0.00

01:00 22.97 3 0.00 999.00 999.00 0.00

02:00 -4.05 1 0.00 999.00 999.00 0.00
02:00 -4.05 2 0.00 999.00 999.00 0.00
02:00 -4.05 3 0.00 999.00 399.00 0.00

03:00 -31.66 1 0.00 999.00 999.00 0.00
03:00 -31.66 2 0.00 999.00 999.00 0.00
03:00 -31.66 3 0.00 999.00 999.00 0.00

04:00 -31.89 1 0.00 999.00 999.00 0.00
04:00 -31.89 Z 0.00 999.00 999.00 0.00
04:00 -31.89 3 0.00 999.00 999.00 0.00

05:00 -33.61 I 41.19 61.63 -24.16 .90
05:00 -33.61 2 40.79 59.88 -24.08 .90
05:00 -33.61 3 36.45 77.27 -22.31 .90

06:00 -7.82 1 43.08 64.54 -1.42 .90
06:00 -7.82 2 42.85 63.19 -1.53 .90
06:00 -7.82 3 38.06 79.16 .66 .90

07:15 18.00 1 46.37 72.05 26.55 .90
07:1S 18.00 2 45.64 70.05 26.2S .90

07:1S 18.00 3 42.10 80W27 28.65 .90

08:00 23.39 1 46.98 73.5S 33.22 .S0
08:00 23.39 2 46.6Z 71.69 32.87 .90
08:00 23.39 3 43.57 82.08 35.60 .90

09:00 23.92 1 47.44 73.55 33.67 .90

05:00 23.92 2 46,15 71.62 33.04 .90
09:00 23.92 3 43.56 81.46 35.77 .90

10:00 23.S7 1 47.23 73.63 33.70 .90
10:00 23,57 2 46.09 71.77 33.01 .90
10M00 23.57 3 43.39 81.46 35.67 .90

11:00 23.15 1 47.33 73.63 33.74 .90

11:00 23.4s 2 46.01 71.98 32.90 .90
11:00 23.I5 3 43.70 81.50 35.63 .90
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12:00 22.34 1 47.62 73.44 33.56 .90
12:00 22.34 2 45.80 71.98 32.63 .90

12:00 22.34 3 43.64 81.38 35.36 .90

13:00 23.60 1 47.92 72.86 33.81 .90
13:00 23.60 2 45.50 72.32 32.94 .90
13:00 23.60 3 43.85 81.15 35.73 .90

14:00 23.08 1 47.71 73.13 33.84 .90

.4:00 23.08 2 45.58 72.74 32.87 .90

14:00 23.08 3 43.86 81.19 35.67 .90

IS:00 23.36 1 47.91 72.94 33.74 .90

15:00 '3.36 2 45.41 72.74 32.73 .90

15:00 213.36 3 43.97 81.04 35.63 .90

16:00 23.57 1 48.13 73.01 33.81 .90

!6:00 23.57 2 45.47 72.78 32.90 .90

16:00 23.57 3 44.12 80.73 35.77 .90

17:00 22.48 1 47.95 72.94 33.63 .90

17:00 22.48 2 45-30 72.98 32.56 .90
17:00 22.48 3 44.38 80.50 35.46 .90

16--:00 23.04 1 47.74 73.21 33.84 .90

18:00 Z3.04 2 45.33 73.01 32.87 .90

18:00 23.04 3 44.40 80.12 35.77 .90

!9:00 23.78 1 47.86 73.51 33.88 .90

19:00 23.78 2 45.42 72.98 33.04 .90

19:00 23.78 3 44.44 79.92 35.94 .90

"20:00 2Z.41 1 48.09 73.32 33.63 .90

20:00 22.41 2 45.49 72.71 32.52 .90

Z0:00 .2.41 3 44.28 79.69 35.36 .90

21:00 23.04 1 48.27 72.78 33.67 .90

21:00 23.04 2 45.54 72.59 32.70 .90

1 00 23.04 3 44.51 79.35 35.58 .90

22:00 23.11 1 47.77 73.17 33.67 .90
Z:00 23.11 2 45.42 72.5l 32.83 .90

22:00 23.11 3 44.45 79.00 35.67 .90

23:00 23.04 1 47.79 73.74 33.60 .90

23:00 23.04 2 45.27 72.55 32.80 .90

23:00 23.04 3 44.38 78.81 35.63 .90

24.00 23.11 1 47.99 73.09 33.81 .90

24:00 23.11 2 4S.63 72.51 32.87 .90

24:00 23.11 3 44,41 78.96 35.70 .90

25:00 22,90 0.00 999.00 999.00 0.00
25:00 22.90 2 0.00 999.00 999.00 0.00

25:00 4-.90 3 0.00 999.00 999.00 0.00
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26:00 28.59 1 0.00 999.00 999.00 0.00
26:00 28.59 2 0.00 999.00 999.00 0.00
"42G:00 28.59 3 0.00 999.00 999.00 0.00

27:00 32.00 I 0.00 999.00 999.00 0.00
27:00 32.00 2 0.00 999.00 S99.00 0.00

7 32.00 3 0.00 999.00 999.00 0.00

28:00 34.78 1 0.00 999.00 999.00 0.00
28:00 34.78 2 0.00 999.00 999.00 0.00
28:00 34.78 3 0.00 999.00 999.00 0.00

29:00 44.79 1 52.05 74.90 55.09 .92

29:00 44.79 2 50.95 75.13 54.65 .93

29:00 44.79 3 48.99 84.88 57.39 .92

30:00 56.75 1 56.22 76.93 69.11 .90
30:00 96.75 2 53.02 79.00 67.98 .90
30:00 56.75 3 50.17 89.77 70.73 .90

31:00 40.56 1 50.99 75.66 54.42 .90
31:00 40.56 2 49.63 76.47 53.34 .90
31:00 40.56 3 46.88 86.07 55.74 .90

32:00 28.75 1 48.30 74.S9 40.70 .90
32:00 28.75 2 46.95 73.59 39.75 .90

32:00 28.75 3 44.96 82.46 42.25 .90

33:00 23.08 1 47.73 73.21 33.95 .90
33:00 23.08 2 45.29 72.36 33.01 .90

33:00 23.08 3 43.97 80.16 35.80 .90

34:00 24.23 1 47.19 74.01 33.81 .90
34-00 24.23 2 45.05 72.17 33.08 .90

34:00 24.23 3 43.60 80.16 3S.94 .90

35:00 22.69 1 47.53 74.36 33.46 .90
35:00 22.69 2 44.83 72.21 32.45 .90
35:00 22.69 3 43.8: 80.04 35.20 .90

36:00 23.78 1 47.30 74.40 33.67 .90

36:00 23.78 2 44.70 72.40 32.80 .90
36:00 23.78 3 43.75 80.23 35,73 .90

37:00 22.69 1 47.78 74,40 33.60 .90
37:00 22.69 2 44.71 72.28 32.49 .90
37:00 22.69 3 43.84 80.12 35.39 .90

38:00 Z2.34 1 48.11 74.20 33.53 .90
"38:00 22.34 2 44.64 72.36 32.28 .90

38:00 22.34 3 43.88 79.42 35,06 .90

39:00 22.34 I 48.36 73.82 33.G3 .90
39:00 22.34 2 44.65 72.28 32.31 .90
39:00 22.34 3 43.90 79.73 3S.13 .90
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40:00 23.67 1 48.04 74.01 33.77 .90
40:00 23.67 2 44.50 72.25 32.80 .90
40:00 23.67 3 44.14 79.42 35.73 .90

41:00 22.87 1 48.11 74.20 33.95 .90
41:00 22.87 2 44.66 72.36 32.77 .90
41:00 22.87 3 44.01 79.73 3S.63 s90

42:00 22.76 1 47.81 74.17 33.77 .90
42:00 22,76 2 44.67 72.48 32.63 .90
42:00 22.76 3 44.03 79.81 35.53 ,90

43:00 22.62 1 47.72 74.20 33.60 .90
43:00 22.62 2 44.86 72.67 32.49 .90
43:00 22.62 3 43.86 79.81 35.36 .90

44:00 22.34 1 47.96 74.09 33.53 .90
44:00 22.34 2 44.94 72.17 32.45 .90
44:00 22.34 3 44.01 79.77 35.16 .90

45:00 22.55 1 47.85 74,28 33.63 .90
45:00 22.55 2 44.84 72.05 32.63 .90
45:00 22.55 3 43.94 80.08 35.43 .90

46:00 23.60 1 47.89 74.40 33.77 .90
46:00 23.60 2 44.91 71.88 32.83 .90
46:00 23.60 3 43.86 79.89 35.67 .90

47:00 23.74 1 48.05 74.47 33.91 .90
47:00 23.74 2 44.75 72.36 32.90 .90
47:00 23.74 3 44.10 79.89 35.77 .90

48:00 22.83 1 48.09 74.20 33.81 .90
48:00 22.83 2 44.61 72.74 32.56 .90
48:00 22.83 3 43.86 79.23 35.50 .90

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: I COOLDOWN TIME: 9
COOLER NUMBER: 2 COOLOOWN TIME: 9
COOLER NUMBER: 3 COOLDOWN TIME: 10

COOLERS ONi ELAPSED TIME - 28:00

COOLER NUMBER: I COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLOOWN TIME: 12
COOLER NUMBER: 3 COOLDOWN TIME: 13
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CYCLE NUMBER: 3 STARTED: 7 Jul 1987 10:08:00

ELAPSED CHAMBER COOLER

TIME TEMP * POWER FINGER HOUSING HEAT
TEMP TEMP LOAD

(C) (W) (V) (C) (W)

-00:00 27.34 1 0.00 999.00 999.00 0.00

00:00 27.34 2 0.00 999.00 999.00 0.00
00:00 27.34 3 0.00 999.00 999.00 0.00

01:00 23.11 1 0.00 999.00 999.00 0.00
01:00 23.11 2 0.00 999.00 999.00 0.00
01:00 23.11 3 0.00 999.00 999.00 0.00

02:00 -4.35 1 0.00 999.00 999.00 0.00
02:00 -4.35 2 0.00 999.00 999.00 0.00

02:00 -4.35 3 0.00 999.00 999.00 0.00

03:00 -31.55 1 0.00 999.00 999.00 0.00
03:00 -31.55 2 0.00 999.00 999.00 0.00
03:00 -31.55 3 0.00 999.00 999.00 0.00

04:00 -32.S5 1 0.00 999.00 999.00 0.00

04:00 -32.15 2 0.00 999.00 999.00 0.00
04:00 -32.15 3 0.00 999.00 999.00 0.00

05:00 -32.82 1 41.82 61.43 -24.23 .90
05:00 -32.82 2 38.95 60.45 -24.72 .90
05:00 -32.82 3 38.70 59.43 -22.54 .90

06:00 -5.41 1 44.17 64.83 1.29 .90
06:00 -5.41 2 41.43 64.75 1.14 .90
06:00 -5.41 3 40.85 63.02 3.66 .90

07:00 25.08 1 48.70 72.21 32.38 .90
07:00 25.08 2 45.64 73.24 32.38 .90
07:00 25.08 3 44.58 73.13 34.95 .90

08:00 23.43 1 48.41 73.47 35.09 .90
08:00 23.43 2 45.67 73.21 34.36 .30

08:00 23.43 3 44.79 75.51 36.61 .90

09:00 22.62 1 48.47 73.17 34.50 .90
09:00 22.62 2 45.41 72.82 33.77 .90
09:00 22.62 3 44.56 76.09 36.10 .90

10:00 23.60 1 48.08 73.78 34.85 .90
10:00 23.60 2 46.17 72.82 34.08 .90
10:00 23.60 3 44.53 76.01 36.44 .90

11:00 25.04 1 48.04 73.86 34.88 .90
11:00 25.04 2 44.89 72.90 34.50 .90
11:00 25.04 3 44.60 75.62 36.88 .90
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12:00 24.45 1 48.07 74.01 35.46 .90
S12:00 24.45 2 45.01 73.21 34.61 .90
12:00 24.46 3 44.65 76.01 37.08 .90

13:00 25.32 I 48.05 73.74 34.74 .90
13:00 25.32 2 44.78 72.82 34.36 .90
1-:00 25.32 3 44.63 75.$5 36.78 .90

14:00 22.62 1 45.14 73.78 34.29 .90
,4:- 22.62 2 44.65 72.40 33.53 .90

14:80 22.52 3 44.60 75.66 35.94 .90

IS:00 24.90 1 48.81 73.55 36.00 .90
15:00 24.90 2 44.78 72.69 34.92 .90
15:00 24.90 3 44.89 75.47 37.49 .90

16:00 2,7.59 1 48.60 73.55 36.07 .90
16:00 27.89 2 44.58 72.40 35.43 .90
.6:00 27.89 3 44.94 75.16 38.00 .90

-7:00 25.18 1 48.76 73.70 36.97 .90
17:00 25.18 2 44.61 72.90 34.99 .90
17:00 25.18 3 44.93 75.24 37.59 .90

18:00 23.92 1 48.55 73.59 35.16 .90
18:00 23.92 2 44.55 72.59 34.22 .90
18:00 23.92 3 45.05 74.74 36.81 .90

19:00 23.46 1 48.83 73.32 34.88 .90
19:00 23.46 2 44.38 ?2.59 33.84 .90
19:00 23.46 3 44.49 75.01 36.34 .90

20:00 27.76 1 48.99 73.32 35.94 .90
20:00 27.76 2 44.61 72.51 35.13 .90
20:00 27.76 3 44.95 74.47 37.79 .90

21:00 22.45 1 48.80 73.09 34.22 .90
21:00 22.45 2 44.29 72.71 33.29 .90
21:00 22.45 3 44.48 73.86 35.80 .90

22:00 22.45 1 49.17 73.21 34.36 .90
22:00 22.45 2 44.30 72.59 33.32 .90
22:00 22.46 3 44.74 73.97 35.80 .90

-23:00 26.35 1 49.35 73.09 36.10 .90
23:00 26.35 2 44.41 73.01 35.09 .90
23:00 26.35 3 44.94 75.09 37.76 .90

24:00 26.32 I 49.73 72.78 36.14 .90
24:00 26.32 2 44.54 72.63 35.06 .90
.24:00 26.32 3 44.66 74.66 37.69 .90

25:00 23.01 1 0.00 999.00 999.00 0.00
25:00 23.01 2 0.00 999.00 999.00 0.00
25:00 23.01 3 0.00 999.00 999.00 0.00
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.26:00 37.46 1 0.00 999.00 999.00 0.00

.26:00 37.46 2 0.00 999.00 999.00 0.00
26:00 37.46 3 0.00 999.00 999.00 0.00

27:00 51.73 1 0.00 999.00 999.00 0.00
27:00 51.73 2 A.00 999.00 999.00 0.00
27:00 S1.78 3 0.00 999.00 999.00 0.00

28:00 52.09 1 0.00 999.00 999.00 0.00

28:00 52.09 2 0.00 999.00 999,00 0.00
29 8:00 52.09 3 0.00 999.00 999.00 0.00

COOLERS ON: ELAPSEO TIME = 4:00

COOLER NUMBER: 1 COOLOOWN TIME: 9
COOLER NUMBER: 2 COOLOOWN TIME: 9
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ON; ELAPSEO TIME = 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 13
COOLER NUMBER: 2 COOLOOWN TIME: 13
COOLER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 3A STARTED: 2 jul 1987 IG:15:00

ELAPSED CHAMBER COOLER
T TME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

o*: 22.94 1 0.00 999.00 999.00 0.00
-294 0.00 999.00 999.00 0.00

010 5) 2.2.94 3 0.00 999.00 999.00 0.00

-0:j0 23.01 0.00 999.00 999.00 0.00
01•:0 23.01 2 0.00 999.00 999.00 0.00
01:00 23.01 3 0.00 999.00 999.00 0.00

02:00 -4.31 1 0.00 999.00 999.00 0.00
02:00 -4.31 2 0.00 999.00 999.00 0.00
102:00 -4.31 3 0.00 999.00 999.00 0.00

03:00 -31.74 1 0.00 999.00 999.00 0.00
03:00 -31.74 2 0.00 999.00 999.00 0.00
03400 -31.74 3 0.00 999.00 999.00 0.00

04:00 -32.19 1 0.00 999.00 999.00 0.00
04:00 -32.19 2 0.00 999.00 999.00 0.00
04:00 -32.19 3 0.00 999.00 999.00 0.00

09:00 -31.70 1 42.06 63,02 -23.14 .90
05:00 -31.70 2 40.69 60.74 -24.01 .90
05:00 -31.70 3 38.33 75.62 -21.94 .90

06:00 19.16 1 46.42 6S.77 S.S7 .90
06:00 19.16 2 42.42 66.39 6.83 .90
06:00 19.16 3 40.56 79.62 9.35 .90

COOLERS ON: ELAP TIME 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 9
COOLER NUMBER: 2 COOLDOWN TIME: 9
COOLER NUMBER: 3 COOLDOWN TIME: 10

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLDOWN TIME: -9999
COOLER NUMBER: 2 COOLDOWN TIME: -9999
COOLER NUMBER: 3 COOLDOWN TIME: -9999
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CYCLE NUMBER: 4 STARTn, : . 0 •J" IS37, , :l1:00• ,

EL A.P5ED -M 5 ER COOLER
"TIME TEMP 4 POWER FINGER HOC'JING HEATTEMP TEMP LORD

00:*0 S 1 0.00 999.00 899.00 0.00
00:00 -.. 8 2 0.00 999.00 393.00 0.00
00:00 I3.s 3 0.00 933.00 333.00 0.00

01:00 23.01 1 0.00 933.00 939.00 0.00
01:00 23.01 2 0.00 393.00 989.00 0.00
01:00 23.01 3 0.00 999.00 993.00 0.00

04:00 -4.46 1 0.00 399.00 933.00 0.00
02:00 -4.46 2 0.00 399.00 999.00 0.00
02:00 -4.46 3 0.00 993.00 939.00 0.00

03:00 -31.66 1 0.00 399.00 933.00 0.00
03:00 -31.66 2 0.00 993.00 399.00 0.00
03:00 -31.66 3 0.00 999.00 999.00 0.00

04:00 -31.74 1 0.00 993.00 999.00 0.00
04:00 -31.74 2 0.00 399.00 999.00 0.00
04:00 -31.74 3 0.00 999.00 999.00 0.00

05:00 -33,16 1 40.26 61.31 -24.79 .90
-0:00 -33.16 2 38.71 60.37 -Z5.51 .90
05:00 -33.16 3 39.62 58.62 -22.09 .90

06:00 -7.02 1 42.37 63.39 -1.13 .90
06:00 -7.02 2 40.23 64.Z5 -1.42 .90
06:00 -7.02 3 40.29 61.39 1.91 .-0

07:00 24.20 1 45.94 69.29$ 30.93 .S0
07:00 24.10 2 44.50 70.36 30.68 .90
07:00 24.20 3 42.84 69.02 34.01 .90

08:00 24.83 1 46.01 70.36 34.19 .90
08:00 24.83 2 44.48 71.31 33.81 .90
08:00 24.83 3 42.97 70.24 37.02 .90

09:00 24.87 1 4S.58 71.50 34.78 .90
09:00 24.87 2 44.23 71.73 34.01 .90
09:00 24.87 3 43.19 70.47 37.46 .90

10:00 23.99 1 45.40 71.88 34.33 .90
10:00 23.99 2 43.76 72.17 33.49 .90
10:00 23.99 3 43.06 70.78 36.98 .90

11:00 25.76 1 4S.36 72.02 34.67 .90
11:00 25.76 2 43.58 72.28 33.95 .90
11:00 25.76 3 42.85 70.62 37.46 .90
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12:00 26.68 1 45.56 72.21 34.99 .90
12:00 26.68 2 43.80 72.63 34.33 .90
12:00 26.68 3 42.75 70.58 37.83 .90

13:00 28.45 1 45.33 71.94 34.81 .90
13:00 28.45 2 43.62 72.51 34.47 .90

3:00 25.45 3 42.76 70.43 37.93 .90

a:010 28.39 1 45.33 72.05 34.81 .90
,.:•? 26.39 2 43.49 72.32 34.50 .90
,4:00 28.39 3 4Z.98 70.24 37.90 .90

15:00 24.30 1 45.26 72.71 34.29 .90

15:00 24.30 2 43.66 7Z.44 33.46 .90
!5:00 24.30 3 42.84 70.62 37.02 .90

16:00 27.17 1 45.91 71.46 34.99 .90
16:00 27.17 2 43.78 72.59 34.29 .90
16:00 27.17 3 43.14 70.55 37.79 .90

V':00 28.32 1 45.38 72.55 34.88 .90
17:00 28.32 2 43.36 72.82 34.50 .90
!7:00 28.32 3 43.17 70.58 37.93 .90

lz8:0 22.90 1 45.18 72.90 33.36 .90
t1:00 22.90 2 43.30 73.05 32.38 .90
19:00 22.1.90 3 4Z.82 70.85 36.00 .90

19:00 5.18 1 45.3? 72.78 33.98 .90
!9:0 25.18 2 43.80 72.92 33.46 .90
!9:0N 25.18 3 4.,99 71.31 36.92 ,90

Z0:00 23.43 1 45.31 73.09 33.81 .90
0 23.43 2 43.38 73.17 32.97 .90
a "DO 23.43 3 42.89 71.85 38.44 .90

Z1:00 45,76 1 4S,58 73.17 34,92 .90
I21:00 25,76 2 43,69 73.u4 34.15 .90

!:00 25.76 3 43.13 71.90 37,73 .90

,2.00 26.315 t 5.S6 73.21 34.74 .90
22100 26.35 2 43.51 72.94 14.05 .90
22:00 26.35 3 43.24 71.62 37.62 .90

23:00 28.12 I 45.43 73.55 35.02 .90
23:00 28.12 2 43.91 72.O5 34.57 .90

03:00 28.12 3 43.16 71,81 38.10 .90

24*00 23.15 1 4S,: 73.59 3i.46 ,S0

':00 23.1s 2 43.55 72.11 33.49 .90
24:00 23.15 3 42.84 72.17 36.07 .90

25:00 22.94 I 0.00 99S.00 999.00 0.00
25:00 22.94 2 0.00 999.00 999.00 0.00
25-00 2-.94 3 0.00 S99.00 989.00 0.00
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26:00 37.32 1 0.00 999.00 999.00 0.00
:5:00 37.32 2 0.00 999,00 999.00 0.00
26:00 37.32 3 0.00 999.00 999.00 0.00

27:00 5z.76 i 0.00 999.00 999.00 0.00
27:00 91.73 0.00 999.00 999.00 0.00
27:00 9!.?? 3 0.00 999.00 999.00 0.00

25:00 52. !S ! 0.00 999.00 999.00 0.30
2I:S0 52.15 2 0.00 999.00 999.00 0.00
203:00 5Z.15 3 0.00 999.00 999.00 0.00

"29:00 61.39 1 50.29 85.88 72.58 .90
3 :00 61.38 2 49.16 80.16 71.53 .90

'9:00 C11.9 3 46.81 82.20 999.00 .90

30:00 68.94 1 S1.66 8A.41 999.00 .90
30:00 68.94 2 50.14 83,00 999.00 .90
30:00 68.94 3 47.63 8S.69 999,00 .30

3i:00 48.81 1 47,59 86.57 61.58 .9)
31:00 48.81 2 17842 76.52 60,33 .90
31:00 48.81 3 44.70 82.!6 63.39 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 9
COOLER NUMBER: 2 COOLDOWN TIME; 9
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ONi ELAPSED TIME * 28:00

COOLER NUMBER: I COOLOOWN T!ME: 13

COOLER NUMBER: 2 COOLOOWN TIME: 13
COOLER NUMBER: 3 C0OL004N '!'49: 13
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C-CLE NUMBER: 5 STARTEO: 13 Jul 1987 09:19:00

ELA3EO CHAMBER COOLER

TIME TEMP 4 POWER FINGER HOUSING HEAT
TEMP TEMP LOAO

(W) (K) (C) (W)

-:. 0 •4.06 1 0 999.00 999.00 0.00
: Z4.0 2 0.00 999.00 999.00 0.00

C0•:0 24.06 3 0.00 999.00 999.00 0.00

0!:00 23.11 1 0.00 999.00 999.00 0.00
1 :00 23.11 2 0.00 999.00 999.00 0.00

Z 23.11 3 0.00 999.00 999.00 0.00

o0:zo -4.27 1 0.00 999.00 999.00 0.00
2::00 -4.27 2 0.00 999.00 999.00 0.00
o":.0 -4.Z7 3 0.00 999.00 999.00 0100

Z:0• -31,0 1 0.00 999.00 999.00 0.00
.7:O0 -31.10 2 0.00 999.00 999.00 0.00
O2:00 -31.10 3 0.00 999.00 999.00 0.00

04:00 -31.89 0,00 999.00 999.00 0.00
04:00 -31.9 2 0,00 999,00 99.00 0.00
i04:00 -1.89 3 0.00 999.00 999.00 0.00

Y:500 -32.07 1 0.37 62.Zo -.4.49 .90
1:500 -32.07 2 38.86 58,91 -7S.17 .90
05:00 -1:.07 3 38.35 $9.35 -21.83 .90

06:00 -8.33 , 4t.;4 64.54 -,SZ. .90
05:00 -1.33 2 A0,53 63.22 -:.74 .90
06:00 -8.33 3 39.2' 61.97 .51 .90

0':00 23.95 I S,2• 69,55 31.06 .90
07:00 23.95 Z 4.4S 7i.16 3C.96 .90
07:00 23.9s 3 4:,39 69.44 34.216 .90

_0 99:00 26.84 1 4,A3 71.0i 34.95 .90
06 -00 Z6.04 Z a4- 7 :, 4 0 3a. 47 S.I)
06:00 16.84 3 4:,.7 70.93 37.93 .90

09:00 21 !. 97 1 As.as "fi.12 33.42n 9

09:00 2297 2 43,5 72,3s 32.56 .90
M:et 22.97 3 42.s 71.06 36.2 .So

10,00 Z3.04 I 4s.Sl .~4 3 33.42 .90
10:00 23.04 2 43. 79 3.710 32.59 .90
10:00 23.04 3 42.56 7!.6 36.21 .90

t1:00 :4.34 1 45.61 71.94 34.47 .9S
li:0 N4,34 2 43.74 74.01 33.60 .so
11.00 24.34 3 42.73 71.43 37.Z9 .90
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12:00 25.72 1 45.48 72.98 34.85 .90
i2:00 25.72 2 43.80 74.09 34.08 .90
12:00 25.72 3 42.99 71.12 37.76 .90

13:00 27.Z7 1 45.51 73.09 34.99 .90
i3:00 27.27 2 43.82 73.97 34.43 .90
13:00 27.27 3 43.19 71.16 38.10 .90

14:00 25.18 1 45.48 73.09 34.74 .90
!4:00 2S.19 2 43.82 73.70 33.99 .90
"14:00 25.18 3 42.94 71.39 37.69 .90

15:00 75.82 1 45,42 73,40 34,.5 .90

15:00 25.82 2 44.18 73.28 34.25 .90
15:00 25.82 3 42.99 71.90 37.S .90

16:00 28.32 1 4S.34 73.24 34.71 .90
"16;00 28.32 2 43.79 73.01 34.47 .90
16:00 28.32 3 42.92 71.85 37.96 .90

17:00 23.78 1 45.31 73.51 33.91 .90
17:00 23.78 2 43.81 73.21 33.08 .90
17:00 23.79 3 42.75 72.17 36.78 .90

18:00 24.97 1 45.49 73.40 34.61 .90
18:00 24.97 2 43.89 72.98 33.88 .90
18:00 24.97 3 42.90 72.44 37.59 .90

19:00 25.18 1 45.33 73.24 33.81 .93

19:00 2S.I 2 43.89 73.05 33.49 .90
19:00 25.18 3 42.93 72.51 36.98 .90

20:00 23.81 1 45.36 73.44 33,98 .90
20:00 23.81 2 43.82 72.94 33.15 .90
20:00 23.81 3 43.12 72.55 36.92 .90

21:00 26.15 1 4S,40 73.44 34.81 .90
21'00 26.15 2 43.76 72.86 34.19 .90
21:00 25.15 3 43.13 72.21 37.93 .90

22:00 26.55 1 45.40 73.28 34.88 .90
22:00 26.55 2 43.96 72.78 34.33 .90
22:00 26.55 3 43.20 72.02 37.96 .90

23:15 24.23 1 45.34 73.44 34.78 .90
23:15 24.23 2 43.82 72.86 34.01 .90

23:15 24.23 3 43.03 72.32 31.8S .90

24:00 23.15 1 45.49 73.74 35.53 .90
24:00 23MS 2 43,87 73.17 34.43 .90
24:00 23.1S 3 43.31 72.67 38.40 .90

25:00 23.1S 1 0.00 999.00 999.00 0,00
25:00 23.15 2 0.00 999.00 999.00 0.00
25:00 23.15 3 0.00 999.00 999.00 0.00
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2E:00 37.35 1 0.00 999.00 999.00 0.00
Z6:00 37.35 2 0.00 999.00 999.00 0.00
26:00 37.3S 3 0.00 999.00 999.00 0.00

27:00 51.93 1 0.00 999.00 999.00 0.00
27:00 51.99 2 0.00 999.00 999.00 0.00
217:00 51.99 3 0.00 999.00 999.00 0.00

28:00 52.36 1 0.00 999.00 999.00 0.00
248:00 52.36 2 0.00 999.00 399.00 0.00
2C.-Oo 52.36 3 0.00 999.00 999.00 0.00

219:00 65.31 1 51.45 83.00 726.00 .90
29:00 65.31 2 50.89 82.00 726.00 .90
29:00 6S.31 3 47.49 84.19 726,00 .90

3.>2 ~ ~ ~ ~ -7 ala E.C WI 510
Xi8 ~ 2 45-1-i W. 49.11 .30

3037.43 3 -977.95 50.46 .90

3n~ 2387 4572 79.39 426 .90
3!:00 29.67 2 44.45 75.20 41.68 .90
,1:00 9,7 3 42.64 76.2'0 442 .9

32:00 113.S3 1 45.19 77.77 36.54 .90
3200 23.53 2 43.71i i3.90 35.77 .90

32:00 23.3 3 42.0' 7S.43 390 .0

330 6.1 1 44.95 79.12 37-7Z .90
33:ýa 36.21 2 44.13. 73.51 37.12 .90
337:00 36.:l 3 42.16 75.86 40.23 .90

343 0.2 I 4S.01 73.42. J7.26: .90
'0:) 30.02 2 44.23 73.67 36.9S .90

:~ 3.2 3 42.34 76.51 iW 119 .So

-0 3., A44.99 79.50 36.34 .90

-.:00 1.3.32 3 42.15 716.6s 36.s98 .90

36: - 50 44.18 79.e! 37. 32 .90
3~:0 5,1 2 4'.94 74.09 36.61 .90

41S:00 25.0! 3 2.5 76.79 40.0Z .90

37:15 300 I 449 9,69 37.39 .90
37-IS 30.02, % 42 7.09 3.5 .90
37.,1 30.02 421.32 "16. ,6 40.40 .50

38:00 '06,74 1 44.95 90.04 37.49 .90
39.,00 29.74 12 43.97 74-.23 37.02 .90
30:00 Z6.74 3 42.64 76.09 40.36 .90

A9:00 25.79 1 44.95 79.81 37.08 .90
39:00 '45.79 2 43.57 74.01 36.48 .90
3J.00 Z5.79 3 42.5-4 76.05 39.89 .90
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40:00 30.26 1 44.76 79.66 36.98 .90
40:00 30.26 2 43.S7 73.86 36.71 .90
"40:00 30.26 3 42.80 74.70 40.06 .90

41:00 22.80 1 44.64 79.77 35.43 .90
41:00 2z.80 2 43.29 73.86 34.50 .90
41:00 22.80 3 42.49 74.70 38.13 .90

42:00 31.17 1 44.76 79.66 36.10 .90
42:00 31.17 2 43.43 74.01 35.83 .90
42:00 31.17 3 42.66 74.74 39.15 .90

43:00 35.94 1 44.97 79.73 36.95 .90
43:00 35,94 2 43.51 73.86 36.81 .90
43:00 35.94 3 42.60 75.16 40.13 .90

44:00 30.20 I 44.99 79.58 37.29 .90
44:00 30.20 2 43.31 74.01 36.95 .90
44:00 30.20 3 42.77 75.28 40.40 .90

45:00 30.06 1 45.08 79.50 37.25 .90
45:00 30.06 2 43.51 74.17 36.88 .90
45:00 30.06 3 42.99 75.47 40.33 .90

46:00 30.13 1 44.98 79.50 37.15 .90
46:00 30.13 2 43.54 74.32 36.78 .90
46:00 30.13 3 42.72 75.59 40.19 .90

47:00 24.62 I 45.30 78.04 36.95 .90
47:00 24.62 2 43.40 74.Z4 36.17 .90
47:00 24.62 3 42.77 75.6Z 35.65 .90

48:00 25.04 I 4S.0E 79,39 37.32 .90
48:00 25.04 2 43.32 74.63 36.54 .90
48:00 25.04 3 42.82 75.78 40.09 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 8
COOLER NUMBER: 3. COOLOOWN %IME: 9

COOLERS ONt ELAPSEO TIME a Z840

COOLER NUMBER: I COOLDOWN TIME: 13
COOLER NUMBER: 2 COOLOOWN TIME: 13
COOLER NUMBER: 3 COOLDOWN TIME: 13
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CYCLE NUMBER: 6 STARTED: 15 Jul 1987 09:19:00

ELAPSED CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
• J•(W) (K) (C) (W)

00:1S -3.09 1 0.00 999.00 999.00 0.00
30:'1z 23.08 2 0.00 999.00 999.00 0.00
00:1s 23.08 3 0.00 999.00 999.00 0.00

01:00 ý.2.6 1 0.00 999.00 999.00 0.00
01:00 22.76 2 0.00 999.00 999.00 0.00
01:00 221.76 3 0.00 999.00 999.00 0.00

0Z:00 -.6s 1 0.00 999.00 999.00 0.00
02:00 -.65 2 0.00 999.00 999.00 0.00
02:00 -.65 3 0.00 999.00 999.00 0.00

03:00 -31.47 1 0.00 999.00 999.00 0.00
03:00 -31.47 2 0.00 999.00 999.00 0.00
03:00 -31.47 3 0.00 999.00 999.00 0.00

04:00 -32.82 1 0.00 999.00 999.00 0.00
04:00 -32.82 2 0.00 999.00 999.00 0.00
04:00 -32.8 3 0.00 999.00 999.00 0.00

05:00 -14.13 1 999.00 999.00 999,00 99.00
05:00 -14.13 2 999.00 999.00 999.00 99.00
05:00 -14.13 3 999.00 999.00 999.00 99.00

06:00 -6.91 1 41.94 6S.94 -15.94 .90
06:00 -5.51 2 40.83 64.46 -.76 .90
06:00 -6.91 3 39.95 64.66 3.00 .90

07:00 24.13 1 49.03 70.93 12.57 .90
07:00 24.13 2 43.85 72.09 30.09 .90
07:00 24.13 3 42.45 69.48 34.12 .90

08:00 24.62 I 4S.4& 73.0S 14.64 .90
08:00 24.62 2 44.43 73.32 35.63 .90
08:00 24.6. 3 43.62 71.20 40.06 .90

09:00 23.79 1 4S.21 74.20 13.97 .90
09:00 23.78 2 44.47 73.74 3S.06 .90
09:00 23.78 3 43.78 71.77 39.69 .90

10:00 29.72 1 45.31 75.09 15.06 .90
10:00 Z9.72 2 43.90 74.09 35.97 .90
10:00 25.7: 3 44.04 72.40 40.40 .90

11:1s 33.77 I 45.10 75.39 18.25 .90
11:15 33.77 2 43.66 74.09 3G.S1 .90
11:1S 33.77 I 44.26 72.59 40.77 .90
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12:00 24.83 1 45.24 75.26 14,57 .90
!2:00 24.63 2 43,59 74.13 35.46 .90
12:00 24.83 3 44.17 72.44 40.06 .90

13:00 34.01 1 45.17 75.20 18.42 .90
13:00 34.01 2 43.35 74.03 36.48 .90
13:00 34.01 3 43.96 72.32 40.77 .90

14:00 2.2.97 1 45.12 74.93 12.85 .90
14:00 22.97 2 43.25 74.13 33.39 .90
14:00 -22.97 3 43.81 72,.40 38.74 .90

15:00 23.71 1 4S.16 75.13 13.52 .90
15:00 23.71 2 43.49 74.09 34.57 .90
15:00 23.71 3 44.06 71.73 39.45 .90

16:00 2•.76 1 45.09 75.16 12.78 .90
16:00 22.76 2 43.23 73.86 33.91 .90
16:00 22.76 3 44.01 71.52 38.71 .90

17:00 28.42 1 45.39 75.09 17.02 .90
17:00 28.42 2 43.39 73.82 36.31 .90
17:00 28.42 3 44.29 71.94 40.77 .90

18:00 46.1S 1 45.25 75.24 15.37 .90
18:00 26.15 2 43.66 73.90 35.94 .90

18:00 26.1S 3 44.13 72.21 40.S0 .90

19:00 25.08 I 45.23 7S.20 14.71 .90
19-00 25.08 2 43.89 73.90 35.70 .90
19:00 25.08 3 44.06 71.90 40.23 .90

20:00 25MIS I 45.27 74.63 14.74 .90
20:00 Z5.1s 2 43.85 73.82 35.77 .90
20:00 25.15 3 44.05 71.77 40.26 .90

21:00 24.94 1 45.34 74.66 14.53 .90
21:00 24.94 2 43.51 73.67 3S5.3 .90
21:00 4.94 3 43.96 71.73 40,16 .90

22:00 24.01 1 46.16 74.93 13.80 .90
22:00 24.02 2 43.4S 73..8 34.61 .90

22:v0 24.02 3 44.07 71.85 39.58 .90

23:00 26.88 4S.64 74,55 1S.87 .90

23:00 26.68 2 44.17 73.40 36.31 .90
"23:00 26.68 3 44.22 71.54 40.83 .90

24:00 22.80 1 45.39 74.66 12.96 .90
24:00 22.80 2 43.49 73.36 34.22 .90
24:00 22.80 3 43.94 71.S 38.98 .90

25:00 23.43 I 0.00 999.00 999.00 0.00
"25:00 23.43 2 0.00 999.00 999.00 0.00
25:00 23.43 3 0.00 999.00 999.00 0.00
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26:00 37.S2 1 0.00 999.00 999.00 0.00
26:00 37.52 2 0.00 999.00 999.00 0.00
26:00 37.S2 3 0.00 999.00 399.00 0.00

27:00 51.38 1 0.00 999.00 999.00 0.00
"27:00 51.38 2 0.00 999.00 999.00 0.00
"27:00 51.38 3 0.00 999.00 999.00 0.00

28:00 52.64 1 0.00 999.00 999.00 0.00
28:00 52.64 2 0.00 999.00 999.00 0.00
28:00 52.64 3 0.00 999.00 999.00 0.00

298:00 60.06 1 49.41 91.53 45.60 .90
29:00 60.06 2 50.28 80.04 69.20 .90
29:00 60.06 3 47.28 82.81 73.67 .90

-30:0 51.T7 1 46.S9 93.94 40.60 .90
37:00 51,97 2 48.38 80.42 65.48 .90
.0:,0 51.97 3 46.53 84.54 70.25 .90

,1:00 33.84 1 45,06 91.86 23.22 .90
21:@O 33.84 2 45.11 76.20 45.26 .90
31:00 33.84 3 43.32 82.12 49.92 .90

32:00 24.73 I 43.61 90.57 14.29 .90
32:00 24.73 2 43.39 *'3.47 33.91 .90
3Z:00 24.73 3 41.66 79.77 38.47 .90

33:00 :3,15 1 43.37 90,76 12.96 .90
33:00 :3.1S 2 43.13 73.36 32.97 .90
33:00 .15 3 41.79 79.08 37.59 .90

34:001 23.01 I 43.25 91.09 13.06 .90
74:0 . 3.01 2 42.83 73.40 33.01 .90
34:30 23.01 3 41.78 79.00 37.73 .90

3s:*30 25.29 1 43.39 91.31 14.60 .90
35:00 25.29 2 42,88 73,36 33.81 .90
s-z: ZS,9 3 41.93 79.31 38.44 .90

5:G00 23.67 1 43.22 91.60 13.41 .90
, :0 Z3.67 2 4:,65 73.21 33.22 .90
36:20 23.67 3 41.91 79.27 37.96 .S0

37:00 25.18 t 43.39 89.73 14.53 .90
3'-:00 25.18 2 42.92 73.21 33.67 .90
37:00 ^5.18 3 41.95 79.35 38.37 .90

38:00 25.32 I 43.37 90.32 14.57 .90
38:00 25.32 2 42.68 73.13 33.70 .90
38:00 25.32 3 41.92 79.58 38.37 .90
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39:00 Z.57 1 43.45 90.46 15.09 .90
39:00 27,57 2 42.57 73.28 34.01 .90

--2.57 3 42.14 79.31 38.57 90

40:15 27.7 1 43.377 90.76 14.95 .90
40:15 7.37 2 4.8 73.13 33.88 .90
40:13 27.37 3 42.17 79.46 38.50 .90

41:00 3,36 1 43.36 90.98 13.27 .90
41:00 23.36 2 42.53 73.13 33.09 .90

41'00 23,36 3 41.84 79.69 37.86 .90

42:00 25.66 1 43.38 91.57 14.57 .90
42:00 25.66 2 42.67 73.36 33.63 .90
42:00 25.66 3 42.06 79.66 38.27 .90

43:00 27.47 1 43.41 91.60 14.99 .90
43:00 27.47 2 42.80 73.32 33.95 .90
43:00 27.47 3 41,87 79.66 38.50 .90

44:00 28.16 1 43.41 91.38 13.97 .90

44:00 28.16 2 42.90 73.32 34.12 .90
44:00 28.16 3 42.08 78.66 38.S0 .90

45:00 28.09 1 43.47 91.97 13.87 .90
45:00 29.09 2 43.16 73.24 34.12 .90
45:00 28.09 3 42.10 79.00 38.54 .90

46:00 28.16 1 43,50 92.37 13.94 .90
46:00 28,16 2 43.25 73.13 34.08 .90
46:00 28.16 3 42.25 79.08 38.40 .90

47:00 22.52 1 43.41 92.30 12,89 .90
47:00 In,52 2 43.02 73.28 32.63 .90
47:00 22.52 3 41.91 79.27 37.35 .90

48:00 23.67 1 43.38 9".04 13.45 .90
48:00 23.57 4 43.13 73.36 33.15 .90
48:00 23.57 3 41.93 79.31 37.86 .90

COOLERS ON: ELAPSEO TIME - 4:00

COOLER NUMBER: I COOL@OWN TIME: 9
COOLER NUMBER: 2 COOLOOWN TIME: 8
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ONi ELAPSED TIME - 28:00

COOLER NUMB3ER: I COOLOOWN TIME: Q3
COOLER NUMBER: 2 COOLOOWN TIME: 12
COOLER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 7 STARTED: 22 Jul 1987 07:33:00

ELAPSED CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(c) (W (K) (C) (W)

00:15 23,25 1 0.00 999.00 999.00 0.00
-30:1,5- 232 2 0.00 999.00 999.00 0.00
00:15 23.25 3 0.00 999.00 999.00 0.00

01:00 22.97 1 0.00 999.00 999.00 0.00
0_o:00 22.97 2 0.00 999.00 999.00 0.00
.01:00 22.97 3 0.00 999.00 999.00 0.00

02:00 -4.46 1 0.00 999.00 999.00 0.00
02:00 -4.46 2 0.00 999.00 999.00 0.00
02:00 -4.46 3 0.00 999.00 999.00 0.00

03:00 -31.92 1 0.00 999.00 999.00 0.00
03:00 -31.92 2 0.00 999.00 999.00 0.00
03:00 -31.92 3 0.00 999.00 999.00 0.00

04:00 -32.71 1 0.00 999.00 999.00 0.00
04:00 -32.71 2 0.00 999.00 999.00 0.00
04:00 -32.71 3 0.00 999.00 999.00 0.00

05:00 -34.33 1 39.55 59.15 -37.33 .90
05:00 -34.33 2 39.03 57.89 -29.03 .90
05:00 -34.33 3 39.29 56.91 -2S.66 .90

06:00 -8.22 1 41.00 64.87 -18.26 .90
06:00 -8.22 2 40.16 64,79 -1.53 .90
06:00 -8.22 3 39.00 63.19 2.35 .90

07:00 22.73 1 44.93 69.S1 9.81 .90
07:00 22.73 2 43.81 71.50 29.05 .90
07:00 22.73 3 42.17 69.36 32.49 .90

08:00 27.14 1 45.85 71.27 12.57 .90
08:00 27.14 2 43.85 73.78 34.47 .90
08:00 27.14 3 42.93 71.69 38.47 .90

09:00 24.09 1 45.88 71.35 13.13 .90
09:00 24.09 2 43.47 73.97 34.05 .g0
09:00 24.09 3 43.06 71.69 38.57 .90

t0:00 27.20 1 4S.83 71.62 14.15 .90
10:00 27.20 2 43.95 73.97 34.47 .90
10:00 27.20 3 43.29 71.8S 38.77 .90

11:00 24.S9 I 45.74 71.62 13.34 .90
11:00 24.S9 2 43.41 73.90 34.15 .90
11:00 24.59 3 43.15 71.S8 38.57 .90
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12:00 25.72 1 45.72 71.58 13.76 .90
12:00 25.72 2 43.43 73.70 34.22 .90

S12:00 25.72 3 43.14 71.54 38.60 .90

13:00 25.76 1 45.60 71.98 13.80 .90
13:00 25.76 2 43.72 73.78 34.33 .90
13:00 25.76 3 43.09 71.54 38.67 .90

14:00 27.43 1 45.49 72.82 14.25 .90
14:00 27.43 2 43.75 73.59 34.81 .90
14:00 27.43 3 43.03 71.69 38.84 .90

15:00 23.04 1 45.51 72.71 11.97 .90
15:00 23.04 2 43.03 73.59 33.36 .90
15:00 23.04 3 43.07 71.69 37.90 .90

16:00 22.76 1 45.48 72.17 11.69 .90
16:00 22.76 2 42.94 73.63 33.15 .90

16:00 22.76 3 42.91 71.50 37.69 .90

17:00 23.01 1 45.45 73.01 12.22 .90
17:00 23.01 2 43.09 73.74 33.56 .90
17:00 23.01 3 43.28 71.46 38.17 .90

18:00 23.64 1 45.53 72.90 12.53 .90
18:00 23.64 2 42.92 73.55 33.67 .90
18:00 23.64 3 43.03 71.58 38.20 .90

19:00 23.36 1 45.45 72.98 12.29 .90
19:00 23.36 2 42.94 73.59 33.60 .90
19:00 23.36 3 43.08 71.39 38.17 .90

20:00 23.74 1 45.36 73.09 12.57 .90
20:00 23.74 2 43.28 73.47 33.81 .90
20:00 23.74 3 43.2Z 71.69 38.30 .80

21:00 28.06 1 45.30 73.13 12.99 .90
21:00 28.06 2 42.99 73.40 34.40 .90
21:00 28.06 3 43.20 71.66 38.64 .90

22:00 24.69 1 45.46 73.17 13.38 .90
22:00 24.69 2 43.16 73.40 34.05 .90
22:00 24.69 3 43.09 71.69 38.50 .90

23:00 27.27 I 45.38 73.28 4.15 .90
23:00 27,27 2 43.24 73.40 34.33 .90
23:00 27.27 3 43.07 71.69 38.71 .90

24:00 27.14 I 45.29 73.47 14.08 .90
24:00 27.14 2 43.24 73.59 34.26 .90
24:00 27.14 3 42.96 71.90 38.64 .90

25:00 23.67 1 0.00 999.00 999.00 0.00
25:00 23.67 2 0.00 999.00 999.00 0.00
25:00 23.67 3 0.00 999.00 999.00 0.00

D-26



26:00 37.58 1 0.00 999.00 999.00 0.00
26,00 37.56 2 0.00 999.00 999.00 0.00
26:00 37.56 3 0.00 999.00 999.00 0.00

27:00 51.91 1 0.00 999.00 999.00 0.00
27:00 51.91 2 0.00 999.00 999.00 0.00
27:00 51.91 3 0.00 999.00 999.00 0.00

28:00 51.88 1 0.00 999.00 999.00 0.00
28:00 51.88 2 0.00 999.00 999.00 0.00
28:00 51.88 3 0.00 999.00 999.00 0.00

29:00 27.27 1 46.43 74.20 15.90 .90
29:00 27.27 2 44.14 74.82 38.44 .90
29:00 27.27 3 42.80 75.97 42.73 .90

30:30 33.11 1 46.66 75.39 20.49 .90
30:30 33.11 2 44,96 75.47 42.96 .90
30:30 33.11 3 43.58 76.66 47.09 .90

31:00 25.01 1 45.80 74.74 13.80 .90
31:00 25.01 2 43.61 74.28 36.00 .90
31:00 25.01 3 42.41 75.16 40.19 .90

32:00 24.76 1 45.52 74.32 13.38 .90
32:00 24.76 2 43.43 73.59 34.19 .90
32:00 24.76 3 42.36 74.36 38.44 .90

33:00 24.73 1 45,42 74.59 13.06 .90
33:00 24.73 2 43.14 73.24 34.01 .90
33:0 " 24,73 3 4"."0 74.32 38.40 .90

34:00 23.08 I 45.46 74.17 11.62 .90
34:00 23.08 2 43.10 73.21 33.32 .90
34:00 23.08 3 42.06 74.40 37.69 .90

35:00 24.23 1 45.29 7S.09 12.68 .90
3s:00 24.23 2 43.09 73.29 33.84 .90
35:00 24.23 3 42.40 74.47 38.27 .90

36:00 23.46 1 4G.27 74.43 11.97 .90
36:00 23.46 2 42.93 73.32 33.49 .90
-6 36:00 23.46 3 4 .42 74.36 37.96 .90

37:00 23.53 I 45.22 74.97 12.04 .90
37:00 23.53 2 4Z.85 73.17 33.63 .90
37:00 23.S3 3 42.30 74.Sl 38.13 .90

38:00 23.18 I 44.89 76.12 11.69 .90
38!00 23.18 2 43.04 73.13 33.32 .90
38:00 23.18 3 42.23 74,28 37.73 .90

39:00 26.02 1 44.87 76.78 13.52 .90
39:00 26.02 2 43.06 73.13 34.19 .90
39:00 26.02 3 42.47 74. 3d2 38.50 .90
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40:00 24.80 1 45.13 7S.86 13.06 .90
40:00 24.80 2 43.12 73.01 34.05 .90
40:00 24.80 3 42.39 74.40 38.47 .90

41:00 27.47 1 44.92 77.04 13.69 .90
41:00 27.47 2 42.99 73.09 34.22Z .90
4i:00 27.47 3 42.05 75.47 38.57 .90

42:00 23.78 1 44.74 77.31 12.22 .90
42:00 23.78 2 42.98 73.17 33.67 .90
42:00 23.78 3 42.14 74.63 38.03 .90

43:00 24.34 1 45.04 76.20 12.68 .90
43:00 24.34 2 43.13 73.17 33.98 .90
43:00 24.34 3 42.35 74.66 38.30 .90

44:00 23.18 1 44.66 77.62 11.66 .90
44:00 23.18 2 43.07 73.09 33.29 .90
44:00 23.18 3 42.24 74.63 37.69 .90

45:00 23.88 1 44.78 77.43 12.32 .90
45:00 23.88 2 43.12 73.24 33.77 .90

45:00 23.88 3 42.18 74.82 38.10 .90

46:00 27.14 1 45.09 7S.43 12.36 .90
46:00 27.14 2 43.02 73.24 34.26 .90
46-:0 27.14 3 4Z.11 75.05 38.30 .90

47:00 24.76 1 44.73 77.39 12.99 .90

47:0. 2.4.76 2 43.04 73,32 33.91 .90
47: 0 6 3 4Z.05 75.05 38.20 .90

460:0 :'.76 t 44.63 77.16 11,24 .90
Z:., 22.76 2 43.01 73.40 33.03 .90

48:00 22.76 3 41,99 75,Z8 37,42 .90

COOLERS ON: ELAPSEO TIME - 4:00

COOLEP lw"ER: I COOLOOWN TIME: 8
C0OLE" NPBER: COOLDOWN TIME: 8
,OOLEP NUMBER: 3 COOLO0WN TIME: 8

COOLERS QNi ELAPSE0 TIME - 29:00

COOLE£ UVMBERZ I C0OLOOWN TIME: '2
COOLER %umSER: 2 COOLOOWN TIME: 12
CZ14LEP "O14ER: 3 COOLDOWN TIME: 13
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CYCLE NUMBER: 8 STARTED: 24 Jul 1987 07:34:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C) (W) (V) (C) (W)

00:!5 22.94 I 0.00 999.00 999.00 0.00
: 22.94 2 0.00 999.00 999.00 0.00

Z:iS Z2.94 3 0.00 999.00 999.00 0.00

01:00 22.90 1 0.00 999.00 999.00 0.00
01:00 2.90 2 0.00 999.00 999.00 0.00
0":00 --:.0 3 0.00 999.00 999.00 0.00

02:00 -4.22 1 0.00 999.00 999.00 0.00
0z:00 -4.82 2 0.00 999.00 999.00 0.00

02:00 -4,8 3 0.00 999.00 999.00 0.00

03:ý0 -31.85 1 0.00 999.00 999.00 0.00

03:00 -31.85 2 0.00 399.00 999.00 0.00
03:00 -31.95 3 0.00 999,00 999.00 0.00

04:00 -3226 1 0.00 999.00 999.00 0.00
04:00 -32.26 2 0.00 999,00 999.00 0.00
04:00 -32.26 3 0.00 999.00 999.00 0.00

.05:0 -59.78 41.,06 57,93 -66,16 .90
05:00 -59.78 e 39.30 S6,79 -41.68 .90
05:00 -59.78 3 40.68 G6.54 -38.72 .90

06:00 -12.03 39.0 66.63 -22.28 .90
06:00 -I.03 2 39,.9 64.Z9 -5.59 .90
06:00 -1Z.03 3 38.Z6 63.56 -2.04 .90

0':00 24,79 44.Z9 70.81 9.74 .90
07:00 25.79 2 43,13 71.62, 29.44 .90
07:00 2S.79 3 42.11 59.66 32.73 ,90

08:0, , Z68 . 45.34 72.13 12.61 .90

08:00 26.58 2 43.9? 73,5t 34.36 .90
08:00 26.58 3 42.55 7:.63 36.33 .50

09:00 25.66 4S.36 72,59 13.17 .90
: .66 , 43.98 73.78 34.t .90

09:M0 25.66 3 46.01 72.90 38.44 .90

10:00 23.64 1 45.26 72.86 12.08 .90
t0:00 3.84 2 43.83 73.94 33.88 .90
10:00 23.64 3 42.97 72.96 38.20 .90

11:00 22.62 1 45.08 73.97 11.27 .90
11:00 22.62 2 44.01 73.82 33.32 .90
11:00 22.62 3 42.71 73.0% 37.73 .90
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1I2:00 25.95 I 45.24 74,32 13.45 .90
!2:00 25.95 2 43.70 Y3.78 34.26 .90
!2:00 25.95 3 42.82 73.28 38.57 .90

!3:00 23.79 1 45.24 73.97 12.18 .90
13:00 23.78 2 43.39 73.90 33.81 .Sz
13:00 23.78 3 42.89 73.13 38-20 .90

14:00 27.24 1 45.13 74.17 12.39 .90
14:00 27.24 2 43.66 73.26 34.40 .90
14:00 27.24 3 42.%5 73.32 38.47 .90

15:00 27.30 1 44.93 74.65 13.55 .90
15:00 27.30 2 43.76 73.97 34.36 .S0
15:00 27.30 3 42.96 73.29 39.57 .90

16:00 27.43 I 4S.03 74.32 12.57 .90
16:00 27.43 2 43.61 74.13 34.61 .90
16:00 27.43 3 4ZS6 73.09 36.71 .90

17:00 24.66 1 4S.08 74.82 12.92 ,90

17:00 24.66 2 43.98 74.17 34.01 .90
17:00 24.66 3 42.96 73.05 38.37 .90

18:00 24.59 44.92 75.09 12.85 .90
18:00 24.S9 7 43.66 74,09 33.95 .90
18:00 24.59 3 43.00 73.24 38.33 .90

19:00 24.69 1 452.9 74.37 !Z.96 .90
19:00 24.69 z 43.27 74.24 33.91 .90
19:00 24.69 3 4A.75 7',38 33.37 .90

20:00 23.46 I 4S.14 74.s9 11,90 .90
@:o00 23.46 2 43,19 742.9 33.S6 .SO

20:00 23.46 3 43.0! '72.94 38.10 s$0

21:00 27.40 1 4S.10 74.82 13.6 ,90
21:00 27.40 2 43,S3 74.13 34.2' .90
21:00 27.40 3 42.91 7Z.63 38.64 .90

22:00 23136 I 45.0S 74.93 11,0B .AQ
2 @ 23.36 3- . 74 3.42 .97

2'.1'00 23.36 3 42.79 ?V'.05 37.46 .90

23:00 24.4! 1 45".4 74.82 11.71

130 4.111 2 43.44 14.i3 33.08 .90S24..1.. ..- 30.33

24:00 27.07 I 4S.0B 74.90 13.41 .90
24N00 27.07 2 43.36 14.Z4 34.19 .90
24M0@ 27.07 3 42.96 72.98 38.S7 .90

ZS:00 726.00 1 0.• 399.00 999,00 0.00
25:00 726.00 2 0.00 999.00 999.00 0.00
"ISM40 726.00 3 0.00 999.00 999.00 0.00
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26:00 726.00 1 0.00 999.00 999.00 0.00
26:00 726.00 2 0.00 999.00 999.00 o.00
26:00 726.00 3 0.00 999.00 999.00 0.00

27:00 726.00 1 0.00 999.00 999.00 0.00
27:00 726.00 2 0.00 999.00 999.00 0.00
27:00 726.00 3 0.00 999.00 999.00 0.00

28:00 ?72,00 1 0.00 999.00 999.00 0.00
29:00 726.00 2 0.00 999.00 999.00 0.00

28:00 726.00 3 0.00 999.00 999.00 0.00

Z9:00 52.76 1 48.60 79.27 36.64 .90
29:00 52.76 2 46.5S 78.20 61.45 .90
29:00 S2.76 3 46.08 79.50 6S.41 .90

Z•:-• . 7 .91E 47.40 '7.66 25.79 .90
-3:0 37.96 2 45.!E 75.12 50.53 .90

ZO)0 "7.96 3 44.40 79.20 S5.09 .90

':• 2•4.34 1 45.60 74.86 12.92 .90
-:00 24.34 2 43,71 72.79 35.36 .90

010 24.34 3 4Z.46 74.78 39.75 .90

32:0 23,08 1 45.23 71.28 11.66 .90

32:•0 23.08 2 43,52 72.!? 33.32 .90
32:10 13.08 3 4Z.13 74.0 37.7S .90

=3:00 24.87 1 45.33 74,1! 13.10 .90
33:00 Z4.87 2. 43,66 7.1 41 .90

33:00 24.37 3 4Z.4 3,90 38.47 .90

----34:03 3.11 1 4, 74,65 11.64 .90
.~3 U 2.3.11 1Z.4 '. : 33.35 W9
S4:0g 23.!! 3 4.,.3' 74.0! 37.79 .99

-- :Z:O "',t? 1 45.10 '5.39 13.10 ,90

•5:0O 24,87 2 43,3S5 Z.68 34.1Z .90
3S:0 .87 3 4Z,37 73.70 38.47 .90

36 Z 22.80 Q 44.6! 7S.82 11.31 .9.

c:~ 2. 5 3 7.15 '73.7 .3 , .90

37:, 2z.93 1 44.90 7s.82 Q3.06 .90
.37-00 244.83 2 44.Zfi 7'202 42 .90

M:00 24.83 3 4Z.74 73.90 38.44 .90

38:00 2S." I 44.96 75.55 13.34 .90
,8:00 !5.79 2 43.9! 72.59 34.19 .90
38:00 2S.79 3 42.43 73.78 38.50 .So

39:00 :2.04 1 44.8e S5.S9 11.59 .90
39:00 23.04 2 43.71 72,63 33.36 .90
39:00 Z3.04 3 42.41 73. 0 37.7s .90



40:00 23.18 44.89 75.82 11,94 .90
40:00 23.18 2 43.65 72.63 33.30 .90
43:00 23.18 3 42.43 -3.97 38.03 .90

41:00 27.43 1 44.78 75.51 13.69 .90
41:00 27.43 2 43. 6. 72.51 34.29 .90

41:00 27.43 3 42.79 73.74 38.57 .90

42:00 .2,3 1 44.79 75,43 11.66 .90
42:00 22.83 2 43.81 72.55 33.36 .90
42:00 22-83 3 42.53 73.78 37.83 .90

43:00 23.18 1 44.76 75.32 11.69 .90
43:00 23.18 2 43.94 72.63 33.56 .90
43:00 23.13 3 42.54 74.01 37.93 .90

44:00 25.99 I 44.79 75.59 13.48 .90
44:00 25.99 2 44.47 72.55 34.29 .90
44:00 25.99 3 42.50 74.13 38.50 .90

45:00 27.40 1 44.80 75.55 12.61 .90
45:00 27.40 2 43.84 72./1 34.67 .90
45:00 27.40 3 42.55 74.09 38.77 .90

A4:0S 27.14 1 44.85 75.36 12.43 .90

4G:00 27.14 2 44.50 72.59 34.61 .90
46:00 27.14 3 42.54 73.97 38.67 .90

47:00 23.74 I 44.86 75.24 1-2.22. 90
47:00 23.74 2 44.01 72.74 33.88 .90
47:00 23.74 3 42.62 . 7.S, 38.20 .90

48:00 25.97 1 44.90 75.24 13.45 .90
48:00 25.92 2 44.02 72.67 34.29 .90
48:00 25.92 3 42.81 73.67 38.64 .90

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: I COOLDOWN TIME: 8
COOLER NUMBER: Z COOLOOWN TIME: 8
COOLER NUMBER: J COOLDOWN TIME: 9

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLOOWN TIME: 10
COOLER NUMBER: 2 COOLOOWN TIME: 10
COOLER NUMBER: 3 COOLOOWN TIME: 10
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CoCLE NUMBER: 9 STARTEO: 26 Jul 1987 07:35:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAO
(C•(W) (K) (W)

00:15 39.00 i 0.00 999.00 999.00 0.00
00:4 S 999.00 2 0.00 999.00 999.00 0.00
00:15 999.00 3 0.00 999.00 999.00 0.00

01:00 999.00 1 0.00 999.00 999.00 0,00
01:00 999.00 2 0.00 999.00 999.00 0.00
01:00 999.00 3 0.00 999.00 999.00 0.00

02,00 999.00 1 0.00 999.00 999.00 0.00
02:00 999.00 2 0.00 999.00 999.00 0.0002:00 999.00 3 0.00 999.00 999.00 0.00

03:00 999.00 1 0.00 999.00 999.00 0.00
03:00 999.00 2 0.00 999.00 999.00 0.00
03:00 999.00 3 0.00 999.00 999.00 0.00

04:00 999.00 1 0.00 999.00 999.00 0.00
04:00 999.00 2 0.00 999.00 999.00 0.00
04:00 999.00 3 0.00 999.00 999.00 0.00

05:00 -32.S2 1 38.92 62.63 -40.75 .90
05:00 -32.52 2 37.80 61.27 -24.91 .90
05:00 -32.52 3 37.76 60.53 -21.30 .90

06:00 -7.97 1 40.53 66.72 -18.26 .90
06:00 -7.97 2 39.45 65.12 -2.01 .90
06:00 -7.97 3 38.56 64.87 1.72 .90

07:00 24.34 1 44,45 70.20 9.74 .90
07:00 24.34 2 42.92 71.73 29.41 .90
07:00 24.34 3 42.10 70.89 32.83 .90

08:00 26.81 1 45.22 71.81 12.11 .90
08:00 26.81 2 43.43 73.74 34.36 .90
08:00 26.81 3 42.36 73.66 38.57 .90

09:00 27.11 1 45.11 73.13 12.26 .90
09:00 27.11 2 43.29 74.01 34.47 .90
09:00 27.11 3 42.61 74.28 38.64 .90

10:00 27.27 1 45.05 73.51 12.57 .90
10:00 27.27 2 43.76 74.28 34.81 .90
10:00 27.27 3 42.77 74.43 38.98 .90

11:00 27,24 1 46.38 72.55 13.48 .90
11:00 27.24 2 43.94 74.51 34.40 .90
11:00 27.24 3 42.84 73.94 38.71 .90
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IK:00 23.99 1 45.29 72.51 12.29 .90
12:0o 23.99 2 43.88 74.82 33.98 .90
12:00 23.99 3 42.83 74.32 38.37 .90

i3:00 24.20 1 45.43 72.40 12.46 .90
13:00 24.20 2 43.S8 74.86 34.08 .90

13:00 24.20 3 43.07 74.36 38.54 .90

14:00 23.46 1 45.46 72.63 11.87 .90
14:00 23.46 2 4333 74.77 33.77 .90

14:00 23.46 3 43.08 74.24 39.Z3 .90

15:00 22.83 1 45.23 72.82 11.24 .90
15:00 22.83 2 43.28 74.78 33.32 .90
15:00 22.83 3 43.04 74.13 37.86 .90

16:00 22.87 1 45.16 72.82 11.41 .90

16:00 22.87 2 43.50 74.63 33.39 .90
16:00 22.87 3 42.95 74.17 38.00 .90

17:00 23.01 1 45.22 72.86 11.41 .90
17:00 23.01 2 43.70 74.70 33.49 .90
17:00 23.01 3 43.06 74.47 38.03 .90

18:00 23.11 1 45.20 72.86 11.52 .90
18:00 23.11 2 44.05 74.86 33.60 .90
18:00 23.11 3 43.01 74.20 38.00 .90

19:00 221.97 1 45.19 72.86 11.38 .90
19:00 22.97 2 43.61 74.86 33.42 .90
19:00 22.97 3 43.18 74.36 37.96 .90

20:00 24.76 1 45.32 72.86 12.92 .90
20:00 24,76 2 43.52 74.82 34.15 .90
20:00 24.76 3 42.98 74.13 38.60 .90

21:00 27.30 1 45.23 72.98 12,39 .90
21:00 27.30 2 43.56 74.66 34.S4 .90
21:00 27.30 3 43,12 73.97 38.74 .90

22:00 23.99 1 45.15 73.01 12.36 .90
22:00 23.99 2 43.61 74.74 34.01 .90
22:00 23.99 3 42.97 74.13 38.54 .90

23:15 23.46 1 45.21 72.98 11.94 .90
23:15 23.46 2 43.66 74.63 33.84 .90
23:15 23.46 3 43.04 73.67 38.37 .90

24:00 26.92 1 45.21 73.17 13.41 .90
24.00 25.92 2 43.9S 74.40 34.40 .90
24:00 2S.92 3 43.10 73.67 38.88 .90

26:00 23.08 1 0.00 999.00 999.00 0.00
25:00 23.08 2 0.00 999.00 999.00 0.00
25:00 23.08 3 0.00 999.00 999.00 0.00
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26:00 37.49 1 0.00 999.00 999.00 0.00
26:00 37.49 2 0.00 999.00 999.00 0.00
26:00 37.49 3 0.00 999.00 999.00 0.00

27:00 51.70 1 0.00 999.00 999.00 0.00
27:00 51.70 2 0.00 999.00 999.00 0.00
27:00 51.70 3 0.00 999.00 999.00 0.00

28:00 51.83 1 0.00 999.00 999.00 0.00
28:00 SI.83 2 0.00 999.00 999.00 0.00
28:00 51.83 3 0.00 999.00 999.00 0.00

29:00 51.5l 1 49.63 89.99 38.23 .90
29:00 51.54 2 46.48 78.46 63.65 .90
29:00 51.54 3 45.85 84.38 68.25 .90

30:00 37.86 1 46.38 90.24 25.25 .90
30:00 37.86 2 44.98 75.55 50.03 .90
30:00 37.86 3 43.42 83.00 54.S9 .90

31:00 26.58 1 44.52 99.03 14.39 .90
31:00 26.58 2 43.05 73.01 37.05 .90
31:00 26.58 3 41.66 79.81 41.34 .90

32:00 24.27 1 43.93 88.81 12.78 .90
32:00 24.27 2 42.77 72.25 33.81 .90
32:00 24.27 3 41.40 78.69 38.23 .90

33:00 26.05 1 43.85 89.47 13.55 .90
33:00 Z6,05 2 42.67 72.21 34.22 .90
33:00 26.05 3 41.54 79.00 38.57 .90

34:00 25.99 1 43.80 89.03 13.45 .90
34:00 25.99 2 42.93 72.17 34.12 .90
34:00 25.99 3 41.68 79.08 38.44 .90

35:00 2S.89 1 43.80 88.59 13.41 .90
35:00 25.89 2 42.70 72.55 34.12 .90
35:00 25.89 3 41.55 79.23 38.50 .90

36:00 25.92 1 43.83 89.18 13.48 .90
36:00 25.92 2 42.96 72.71 34.22 .90
36:00 25.92 3 41.74 79.35 38.60 .90

37:00 22.83 1 43.71 89.40 11.31 .90
37:00 22.83 2 42.77 72.94 33.22 .90
37:00 22.83 3 41.63 79.27 37.69 .90

38:00 22.94 1 43.53 90.21 11.34 .90
38:00 22.94 2 43.00 73,09 33.18 .90
38:00 22.94 3 41.48 79.46 37.66 .90

39:00 27.50 1 43.61 90.13 12.57 .90
39:00 27.50 2 42.92 73.0S 34.43 .90
39:00 27.50 3 41.S9 79.66 38.60 .90
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40:00 2S.99 1 43.56 90.S4 13.52 .90
40:00 25.99 2 43.01 73.51 34.19 .90
40:00 25.99 3 41.59 79.62 38.50 .90

COOLERS ON: ELAPSEO TIME = 4:00

COOLER NUMBER: 1 COOLOOWN TIME: 7
COOLER NUMBER: Z COOLOOWN TIME: 7
COOLER NUMBER: 3 COOLOOWN TIME: 7

COOLERS ON; ELAPSEO TIME = 28:00

COOLER NUMBER: 1 COOLOOWN TIME: 13
COOLER NUMBER: 2 COOLOOWN TIME: 13
COOLER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 10 STARTED: 29 Jul 1987 11:30:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (w)

00:00 -4.46 1 0.00 999.00 999.00 0.00
00:00 -4.46 2 0.00 999.00 999.00 0.00
00:00 -4.46 3 0.00 999.00 999.00 0.00

01:00 23.32 1 0.00 999.00 999.00 0.00
01:00 23.32 2 0.00 999.00 999.00 0.00
01:00 23.3' 3 0.00 999.00 999.00 0.00

02:00 -4.79 2 0.00 999.00 999.00 0.00
02:00 -4.79 2 0.00 999.00 999.00 0.00
02:00 -4.79 3 0.00 999.00 999.00 0.00

03:00 -28.71 0.00 999.00 999.00 0.00
03:00 -28.51 2 0.00 999.00 999.00 0.00
03:00 -28.51 3 0.00 999.00 999.00 0.00

04:00 -31.70 1 0.00 999.00 999.00 0.00

04:00 -31.70 2 0.00 999.00 999.00 0.00
04:00 -31.70 3 0.00 999.00 999.00 0.00

06:00 -31.02 1 39.88 61.27 -31.47 .90
05:00 -31.02 2 38.00 59.68 -23.70 .90
05:00 ,-31.02 3 38.49 63.47 -20.17 .90

06:00 -6.94 1 41.04 66.10 -7.35 .90
06:00 -6.94 2 39.25 64.66 -1.09 .90
06:00 -6.94 3 38.98 67.83 2.57 .90

07:00 20.07 1 44.90 70.28 19.47 .90
07:00 20.07 2 42.87 70.28 28.19 .90
07:00 20.07 3 42.23 71.46 31.55 .90

08:00 24.45 1 45.52 71.73 24.23 .90
08:00 24.45 2 43.29 72,32 33.84 .90
08:00 24.45 3 43.02 73.17 38.13 .90

09:00 24.90 1 45.45 71.98 24.59 .90
09:00 24.90 2 43.07 72.40 33.91 .90
09:00 24.90 3 42.87 73.5S 38.23 .90

10:00 23.53 I 45.45 72.44 23.64 .90
10:00 23.53 2 42.99 72.55 33.70 .90
10:00 23.53 3 43.10 73.94 38.06 .90

11:00 27.37 1 45.21 73.36 27.S0 .90
11:00 27.37 2 43.15 72.71 34.36 .90
11:00 27.37 3 43.13 74.01 38.84 .90
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12:00 24.02 1 45.30 72.94 23.99 .90

12:00 24.02 2 43.22 72.86 33.88 .90
12:00 24.02 3 43.07 74.20 38.30 .90

13:00 25.72 1 45.12 73.55 25.11 .90

13:00 25.72 2 43.30 72.82 34.08 .90
73:00 2S.72 3 43.12 74.09 38.44 .90

14:*0 27.14 1 44.97 74.63 27.30 .90
•4.Z 7, i4 2 43.30 73.09 34.22 .90

14:00 27,14 3 43.03 74.05 38.64 .90

15:00 23.95 1 44.89 74.63 23.99 .90
15:00 23.95 2 43.32 73.55 33.74 .90
IS:00 23.95 3 42.97 74.05 38.10 .90

16:00 24.41 1 45.06 75.01 24.30 .90
16:00 24.41 2 43.30 73.59 33.95 .90
16:00 24.41 3 42.78 74.20 38.20 .90

17:00 23.16 1 45.01 75.24 23.25 .90
17:00 23.18 2 43.24 73.67 33.49 .90
17:00 Z3.18 3 42.59 74.24 37.76 .90

18:00 23.64 1 44.99 75.16 23.67 .90
18:00 23.64 2 43.26 73.51 33.60 .90
18:00 23.64 3 4".91 74.20 37.90 .90

19:00 23.25 1 45.02 75.32 23.32 .90
19:00 23.25 2 43.26 73.74 33.49 .90
19:00 3.25 3 42.87 74.36 37.76 .90

20:00 24.83 1 45.06 75.36 24.59 .90
20:00 24.83 7 43.51 73.63 33.95 .90
20:00 Z4.83 3 42.87 74.24 38.17 .90

21:00 25.82 1 45.06 75.01 25.7-2 .90
21:00 25.,82 2 43,56 73.74 34.19 .90
Z1:00 25.82 3 42.83 74.36 38.40 .90

22:00 23.60 1 44.96 75.32 31.24 .90
22:00 23.50 2 43.S4 73.82 33.70 .90

22:00 23.50 3 42.68 74.47 37.90 .90

23:00 23.46 1 44.85 75.36 32.77 .90

23:00 23,46 2 43.48 73.59 33.56 .90
23:00 23.46 3 42.60 74.43 37.69 .90

24:00 27.04 1 44.84 75.62 33.67 .90
24:00 27,04 2 43.59 74,05 34.64 .90

24:00 27.04 3 42.69 7S.13 39.15 .90

25:00 23.50 0.00 999.00 999.00 0.00
2S:00 23.50 2 0.00 999.00 999.00 0.00
25:00 23.50 3 0.00 999.00 999.00 0.00
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:s:00 37.49 1 0.00 999.00 999.00 0.00
26:00 37.49 2 0.00 999.00 999.00 0.00
26:00 37.49 3 0.00 999.00 999.00 0e00

27:00 53,73 1 0.00 999.00 999.00 0.00
2:7:00 51,73 1 0.00 999.00 999.00 0.00
"2:00 51,.73 3 0.00 999.00 999.00 0.00

-:7@ 52.07 3 0.00 999.00 999.00 0.00
-:. Z 52.07 I 0.00 999.00 999.00 0.00
9:00 5s2.07 3 0.00 999.00 999.00 0.00

29:'0 SZ.04 1 50.67 79.54 63.70 ,90

29:00 52.04 2 46.95 79.39 64.48 .90
29:00 52,04 3 4E6.09 8KI58 65.22 .90

30:00 38.27 1 47.57 78.39 49.92 .90
30:00 38.27 2 45.05 76.20 50.77 .90
30:00 38.27 3 43.96 81.08 55.57 .90

31:00 27.04 1 45.88 76.16 37.08 .90
31:00 27.04 2 43.37 73.51 37.90 .90
31:00 27.04 3 42.05 78.77 42.46 .90

32:00 23.99 1 45.23 75.55 33.46 .90
32:00 23.99 2 43.17 72.67 34.33 .90
32:00 23.99 3 41.96 77.70 38.51 .90

33:00 23.85 1 45.01 76.66 33.15 .90
33:00 23.85 2 43.11 72.63 34.05 .90
33:00 23.85 3 41.89 77.50 38.60 .90

34:00 27.34 1 44.88 76.66 33.63 .90
34:00 27.34 2 43.31 72.90 34.57 .90
34:00 27.34 3 41.89 77.62 39,01 .90

35:00 23.78 1 44.75 77.35 33.15 .90
35:00 23.78 2 43.29 72.98 34.12 .90

35:00 23.78 3 41.79 77.58 38.67 .90

36:00 24.30 1 44.69 77.77 33.25 .90
36:00 24.30 2 43.52 73.17 34.26 .90

36:00 24.30 3 42.09 77.12 38.81 .90

37:00 27.34 1 44.51 78.27 33.63 .90
37:00 27.34 2 43.29 73.17 34.61 .90
37:00 27.34 3 41.91 77.20 39.08 .90

38:00 27.40 1 44.47 78.39 33.56 .90
38:00 27.40 2 43.28 73.40 34.54 .90
38:00 27.40 3 41.89 77.43 38.98 .90

39:00 26.09 1 44.61 78.20 33.56 .90
39:00 26.09 2 43.5i 73.63 34.57 .90
39:00 26.09 3 41.93 77.96 39.04 .90
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40:00 27.27 1 44.80 77.00 33.67 .90

40:00 27.27 2 43.61 73.70 34.67 .90
40:00 27.27 3 41.92 77.85 39.15 .90

41:00 26.09 1 44.89 76.74 33.67 .Z0

41:00 26.09 2 43.65 73.74 34.67 .90
4!:00 26.09 3 42.03 77.93 39.11 .9o

42:00 23.9: 1 44.73 77.43 33.15 .S
.1:00 2.92 2 43.53 73.78 34.15

42:00 23.92 3 4Z.03 77.58 39271 .90

43:00 23.53 1 44.59 78.31 33.04 ,3
43:00 23.53 2 43.54 73.74 34.01 .30
43:00 23.53 3 42.11 77.62 38.60 .90

44:00 24.16 1 44.60 78.46 33.19 .90
44:00 24.16 2 43.81 73.97 34.-2
44:00 24.16 3 41.88 77.62 38.74 .Q

45:00 24.06 1 44.60 78.6Z 33.2 iO
45:00 24.06 7 43.68 74.13 34.15 .g0

45:00 24.06 3 42.14 77.70 38.9s .90

46:00 24.69 I 44.53 78.69 3.32 .

46:00 24.69 2 43.80 74.01 34.26 .9,
46:00 245.9 3 41,96 77.S4 39.04 .90

47:00 3'.64 1 44,51 79,73 32.97 .90
.17:0 23.64 2 43,79 -4.59 3422 .90

47:00 23.64 3 4194 78.50 38.91 .io

48:00 '. 1 4a.38 70.77 32.80 .90

490 3,1 2 44.05 74.43 34.1Z .9c
49:00. .7. 3 41.96 78.62 38,84 .90

--- -- --- - - - -- --- - - - -- - -- -- - -- - -- --- -- --.. - . .- . . . . . .... -... ... ..

2-]-EF5 ON: ELAPSEO TIME - 4:00

jDOLEP NUMBER: I COOLOOWN TIME: 8
:2OLER NUMBER: 2 COOLOOWN TIME: 8
CvLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS CNi ELAPSED TIME - 29:00

COOLER NUMBER: I COOLDOWN TIrS: 13
COOLER NUMBER: Z COOLOOWN TIME: 13
COOLER NUMSER: 3 COOLOOWN TIME: 13
----------------------------------- ----------------------
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CYCLE NUMBER: 11 STARTED: 31 Jul 1987 13:09:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAO

(C) (W) (K) (C, (

00:15 23.08 1 0.00 999.00 999.00 0.00
00:15 23.08 2 0.00 999.00 999.00 0.00
00:15 23.08 3 0.00 999.00 999.00 0.00

01:00 22.87 I 0.00 999.00 999.00 0.00
01:00 22.87 2 0.00 999.00 999.00 0.00
01:00 2Z.87 3 0.00 999.00 999.00 0.00

02:00 -4.71 1 0.00 999.00 999.00 0.00
02:00 -4.71 2 0.00 999.00 999.00 0.00
02:00 -A.71 3 0.00 999.00 999.00 0.00

03:00 -31.4, 1 0.00 999.00 999.00 0.00
03:00 -31.47 2 0.00 999.00 999.00 0.00
03:00 -31.47 3 0.00 999.00 999.00 0.00

04:00 -31.92 1 0.00 999.00 999.00 0.00
04:00 -31.92 2 0.00 999.00 S99.00 0.00
04:00 -31.92 3 0.00 999.00 999.00 0.00

05:00 -3.22 1 40.10 61.10 -24.6! .-0
os:z0 -32.22 2 38.64 60.98 -13.25 .90
Mo:00 -32.22 3 38.16 64.50 -19.i2 .90

06:00 -7.57 I 39.98 87.60 -2.70 .90
06:00 -7,S7 2 39.65 G5.32 -1.0s .90
06:00 -7.87 3 38.44 88.10 2.38 .90

07:00 19.82 1 44.15 71.689 27.11 .90
07:00 19.82 2 43,13 71.27 28.42 .90
07.00 19.82 3 41.89 72.05 32.35 .90

(6:00 25.0.4 t 44.97 73.44 33.04 .90
08,00 25.04 2 43.8E 73.79 34.40 .90
08:00 2S.04 3 42.43 74.66 39.04 ,90

09800 23.87 A ".85 74.86 32.80 .980
09:00 2-.67 2 43.99 74.24 34.19 .90
09-00 23.67 3 42.39 74.97 38.88 .90

10:00 27.80 I 44.90 75.24 33.56 .90
10:00 27.80 z 43.81 74.51 34.81 .90
10:00 27.60 3 42.40 75.28 39.38 .90

i1:00 23.53 1 44.75 7S.39 32.80 .90
11:00 23.83 2 44.07 74.78 34.15 .90
11:00 23.53 3 42.51 7S.51 36.91 ,90
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12:00 22.87 1 44.70 75.39 32.49 .90

12:00 22.87 2 43.81 74.90 33.81 .90
12:00 71.87 3 42.50 75.47 38.64 .90

13:00 27.30 1 44.74 75.47 33.39 .90

13:00 27.30 2 44.27 74.78 34.74 .90
!3:00 -2.30 3 2.e8 7S.28 39.31 .30

14:00 27,50 1 44.71 75.47 3Z52 .32

14:00 27.50 2 43.93 4.55 >W'9 32

14:00 27.50 3 42.82 75.Zo 39.52 .90

15:00 23.32 1 44.56 7S.70 z-.' .90

.5:00 23.32 2 43.97 74.51 33.98 .90

15:00 23.32 3 42.73 7S.32 38.94 .90

15:00 24.76 1 14.73 75.89 33.25 .90

16:00 24.76 2 43.95 75.36 34.57 .30

16:00 Z4.76 3 42.76 75.32 39.35 .90

iT:20 27.40 1 44.68 7..60 33.49 .90

17:00 27.40 43.53 78.46 34,74 .90

V•.00 -7 40 3 42.92 75.:8 39.48 .90

18:00 26.05 I 44.59 76.35 33.42 .9z

O:z Z6.05 2 44.58 775- 34.74 .90

iS:00 26.06 3 43.14 75.-4 39.48 -SO

19:00 2.S0 1 44.61 76.55 32.38 .90
I8:•0 22.90 2 44.93 77.39 33,81 ,8

7.s 42.96 05i 38.60 A90

210:00 2.39 1 44Z594 76.70 32.73 .90
20:00 :3.29 S 4S.26 76.24 34.1 .90

20:0O 23.29 3 42.77 74.28 38.98 .9S

2:00 :3.39 1 44,48 76 .62 32.66 A

21:00 23.39 2 45.24 76,01 34.15 ,So

:i:l Z3.39 3 42.32 74.78 38.84 .90

22:00 24,94 1 44.60 76,47 33,18 .90

22:0O 24.94 2 45.25 75.78 34.64 .90

22,00 24.94 3 4Z..1 74,97 39.28 .90

23:40 24.34 1 44,.5 76.74 33.11 SO

23:00 24.34 2 45.24 7SS9 34.61 .30

23:00 24.34 3 42.$6 7S.05 39.28 ,90

24:00 23.06 I 44.51 76.66 32.63 .90

24:00 23.08 2 44.99 7S.97 34.0S .90

24:00 23.08 3 42.81 75.13 38.88 .90

25:00 726.00 I 0.00 999.00 899.00 0.00

25:00 726.00 2 0.00 999.00 999.00 0.00

25:00 726.00 3 0.00 999.00 999.00 0.00
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25:00 726.00 1 0.00 999.00 999.00 0.00
26:00 726.00 2 0.00 999.00 999.00 0.00
26:00 726.00 3 0.00 999.00 999.00 0.00

27:00 726.00 1 0.00 999.00 999.00 0.00
27:00 726.00 2 0.00 999.00 999.00 0.00
27:00 726.00 3 0.00 999.00 999.00 0.00

28:00 726.00 1 0.00 999.00 999.00 0.00

28:00 726.00 2 0.00 999.00 999.00 0.00
28:00 726.00 3 0.00 999.00 999.00 0.00

29:00 53.25 1 48.46 81.50 60.47 .90
29:00 53.25 2 45.98 77.93 61.66 .90
29:00 53.25 3 45.76 78.89 66.21 .S0

30:01 37.76 I 46.45 8>62 49.69 .90
30:00 37.75 " 14.72 76.66 50.90 .90
30:00 37.76 3 44.27 73.23 S6.19 .90

31:00 23.60 1 44.50 79.54 33.67 .90
•:• 23.50 2 42.02 73.44 34.8S .90

3:0 213.90 3 42.15 79.36 39.69 .90

32:00 .2.0! ! 44,43 73.35 33.53 .90
-4 3..3 .90

-:2 22.94 1 44.'9 19.9s ! -.31 .90

00: 2>.84 2 42.76 73.24 33,57 .930

". "30 44.19 79.95 3''S -0

'4:0.) .32' 2 C.93 73,44 33,74 ,9(0

: 23.04 3 4:,45 76.0t 36.71 .90

7s.00 32.30 C4.t 80.04 33.3O .90
"300 2.30 2 4Z.1 73.70 34.50 .90

3 00 27.30 3 4:.37 76.,1 39.2s .90

39 00 25.82 I 44.19 79.09 33.26 .90

39:6, 27.6Z 2 4.:Ao 73,.4 34.47 .90
3.:0. 27.6: 3 4:.74 76.0s 39.13 .90

3ZS. 04 1 . %M D 0-00 3,52 .90
:7: 3.0,4 Z 43.14 73.86 3! .0

37 .0~ -3.04 3 A:.43 76.43 38.8! .90

39 00 24.17 1 44-18 60.00 33.01 .90
38yoo 24.27 2 43.14 7-3.86 34.26 .90
38"Oo -24.27 3 42.46 75.66 39.15 .90

39:00 .27.43 1 44.14 79.89 33.49 .90
39400 27.43 2 43.64 73.40 34.74 .90

3:0 27.43 3 42.75 75.10 394 .90
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40:00 27.47 1 44.23 79.77 33.46 .90
40:00 27.47 2 44.13 73.24 34.74 .90

40:00 27.47 3 42.55 75.32 39.38 .90

41:00 27.53 1 44.24 79.89 33.63 .90
41:00 27.5: 2 44.46 73.94 34.9S .90
41:00 :7.a3 3 42.67 75.39 39.62 .90

42:J0 27.Y7 1 44.06 80.09 33.32 .90
42::0 27.37 - 44.30 74.01 34.71 .90
42:00 27.37 3 42.66 75.36 39.35 .90

43:*0 Z:.3 1 44.17 79.66 33.29 .90
43:.0 25.92 2 4,..38 74.47 34.61 .90
43:00 25.S2 3 42.77 75.28 39.38 .90

44:00 27.53 1 44.10 80.16 33.60 .90
44:00 Z7.63 2 44,13 74.66 34.85 .90
44:00 27.53 3 4Z.S9 75.43 39.55 .90

45:00 23.85 44.10 30.39 32.94 .90
45:00 23.85 2 43.97 74.71 34.29 .90
,5:00 23.95 3 42.83 74.92 39.19 .90

46:00 2743 1 44.02 30.35 33.39 .90
: Z7.43 2 44.09 74.66 34.67 .90

4..78 74.a: 39.38 .So

""S0 2.79 90,05 33.29 .90
4:00 25.•. 2 Z3.9S 7S.1 34.61 .90

•':00 25.79 3 42.58 75.'3 39.38 .90

-15 2.8F 44.10 80. 46 33.2S .90
48:00; 21..6 Z 44.15 -4.97 34.S4 .90
•8:• 26.88 3 42.64 7• 2• 39.31 .9

ý'IQLE~i ON. ELAPSED T4ME U

.CO0LEA NMB~ER: I COOLDOWN ?:NE: 8
%vtfiG1~MER: Z COOLDOOWN T:,ýE:6

CCOLER NUMBER: 3 COOLDON TZE: 9

COOLERS GNt ELAPSEG TIME - Zi*,N

CCLER NU"BER: I COCLOOWN ':ME: Z@

.:$,3Eg NUMeER: 3 COOLOCUN TEE: it

-- -- --- - -- - -- - -- - -- -- - -- - -- - -- - -- -



CYCLE NUMBER: 12 STARTED: 2 Aug 1987 13:10:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

MI:1S 23.0 I 0.00 999.00 999.00 0.00
00:1'5 23.01 2 0.00 999.00 999.00 0.00
00:*15 23.01 3 0.00 999.00 999.00 0.00

01:00 23.01 I 0.00 999.00 999.00 0.00
01:00 23.01 2 0.00 999.00 999.00 0.00
01:00 Z3.01 3 0.00 999.00 989.00 0.00

02:00 -4.68 1 0.00 999.00 999.00 0.00
02:00 -4.68 2 0.00 999.00 999.00 0.00
W2:00 -4.68 3 0.00 999.00 999.00 0.00

.03:00 -31.55 1 0.00 999.00 999.00 0.00
03:.00 -31.s5 2 0.00 999.00 999.00 0.00
03;00 -31.55 3 0.00 999.00 999.00 0.00

04:00 -32.56 0.00 999.00 999.00 0.00
01:00 -32.56 2 0.00 999.00 999.00 0.00
04:00 -32.56 3 0.00 999.00 999.00 0.00

OS:00 -30.99 I 40,08 61,63 -24.53 .90
05;00 -30.99 2 39.38 61.92 -?3 0G .90
Ma:0e -30.99 3 '9.43 6..78 -16.83 .90

06:,00 -7.75 1 39.95 67.76 -2.77 .90
06:00 -7.75 2 39.40 65.61 -1.60 .90
06:00 -7.75 3 38,51 66.69 2.46 .90

07:00 21.99 1 44,14 72,46 27.57 .90
07:00 21.99 2 42.73 71.66 28.75 .90
07:03 21.99 3 41.90 72.48 32.70 .90

08:00 24.06 I 44,95 7S.01 32.87 Ao
08:00 24.06 2 43.60 73.47 34.1s .90
08:00 Z4.06 3 4Z.Aa 75.39 38.98 .90

09:00 27.30 I 44.90 76.43 33.74 .90
09:00 27.30 2 44.2•6 7a,47 35.06 .90
09:00 Z7.30 3 42.69 75.79 39.69 .90

10'00 22.66 I 44.84 76.62 32.38 .90
10:00 22.66 2 44.60 74.32 33.91 .90
10:00 22.66 3 42.82 7S.47 38.71 .90

1t100 26.97 1 44.82 76.66 33.49 .90
1t:00 26.97 2 44.80 74.SS 34,89 .90

11:00 26.97 3 43.24 75.66 39.52 .90

D43



12:00 24.09 1 44.79 76.78 33.08 .90
12:00 24.09 2 44.30 74.47 34.43 .90
12:00 24.09 3 43.2S 7S.24 39.28 .90

13:00 27.47 1 44.87 76.62 33.63 .90

13:00 27.47 2 44.19 75.13 34.895 .90"
13:00 27.47 3 43.03 75.28 39.SS .90

14:00 27.24 1 44.92 76.78 33.53 .90
14:00 27.24 2 43.82 75.32 34.61
14:00 27.24 3 43.09 75.29 39.A5 .M

15:00 27.30 1 44.95 77.00 33.49 .90
15:00 27.30 2 43.96 75.70 34.74 .90
15'00 27.30 3 43.04 75.20 39.92 .90

16:00 27.30 1 44.86 76.55 33.36 .A0
16:00 27.30 2 4381 7.62 34.57 .90
16:00 27.30 3 43.14 74.90 39.38 .90

17:00 27.50 1 45.04 76,81 33.70 .90

17:00 ?7.50 2 43.49 7H.58 34.85 .90

17:00 27.50 3 42.96 74,74 39.65 .s0

18:00 27.34 1 45.13 75.89 33.49 .90

18:00 27.34 2 43,61 77.Z7 34,61 .S0

18:00 27.34 3 42.85 74.78 39.38 .90

t9:00 22.83 1 45,18 76.20 32.49 .90
AM:0, 22.83 2 43.33 77.08 33.70 .90
09:00 22.83 3 42.83 74.82 38.71 .90

M:00 22,94 i 44.94 77.20 32 42 .90
20:00 22U94 2 43.40 77.31 33,6? .90

ZO:QQ 21,94 3 42.74 74.97 38.67 90

01:00 25.99 1 44.99 77.81 33.60 .90

21:00 25.89 2 43.05 77.58 34,78 .90
11:00 25.99 3 4Z.S4 7S.47 39.58 .90

22:00 27.27 1 45.17 77.54 33.SG .90
22:00 27.27 2 43.48 77.23 34,67 .90
22:00 27.27 3 4Z.53 7W.55 39.45 .90

23:00 27.20 1 4S.44 77.43 33.49 .90

23:00 27.20 2 4Q.36 7?6.4 34.61 .90
23:00 27.20 3 42.95 74.82 39.38 .90

24:00 23.22 I 4S,67 76W8S 32.73 .90
24:00 23.22 2 43.S2 76.51 33.88 .90
24:00 23.22 3 42.70 75.09 38.77 .90

20:00 22.90 1 04.0 999.00 899.00 0.00
25:00 22.90 2 0.00 999.00 999.00 0.00
23:00 22.90 3 0.00 998.00 9S9.00 0.00
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26:00 37.35 1 0.00 999.00 999.00 0.00
26:00 37.35 2 0.00 999.00 999.00 0.00
26:00 37.35 3 0.00 999.00 999.00 0.00

27:00 51.89 I 0.00 999.00 999.00 0.00
27:00 51.89 2 0.00 999.00 999.00 0.00
27:00 51.89 3 0.00 999.00 999.00 0.00

28:00 52.20 1 0.00 999.00 999.00 0.00
28:00 52.20 2 0.00 999.00 999.00 0.00
28:00 52.20 3 0.00 999.00 999.00 0.00

"29:00 54.64 1 49.53 81.00 63.53 .90
29:00 54.64 2 45.46 78.66 64.57 .90
29:00 54.64 3 45.74 82.54 69.66 .90

30:00 38.81 1 47.03 80,6 S0.3'? .90

37@00 36,81 2 44.35 76.01 S1.34 .90
:. 3 44.06 80.04 56.51 .90

31;00 27.36 1 45.09 78.35 37.73 .90
31:00 27.S6 2 42.71 73.5? 38.77 .90
31:00 27.86 3 42.28 78.20 43.67 .90

32:0 123.57 1 44.39 77.54 32.97 .90
32:I0 23.57 2 42.45 72.63 34.05 .90
32:00 Z3.57 3 41.81 76.97 39.01 .90

33:00 Z3.11 1 44,42 77.77 32.70 .90
33:00 23.11 2 42.51 72.7, 33.81 .90
33:00 23.11 3 41.75 77,04 38.74 .90

34:00 Z4.52 1 44.48 77.93 33.32 .90
34:,0 24.52 2 42.49 72.55 34.47 .90
34:00 24.52 3 41.73 77.10 3q.31 .90

35:•0 Z3.81 1 44.41 78.00 32.94 .90
35:00 23.81 2 42.25 73.05 34.05 .90
320 23.81 3 41.76 76,97 38.S4 .90

36:00 23.04 1 44.44 77.69 32.70 .90

3E:0Z 23.04 2 42.2. 72.86 33.81 .90
36:00 23.04 3 41.87 77.35 38.81 .90

37:00 26.12 I 44.53 79.20 33.60 .90
37:00 26.12 2 42.45 72.71 34.64 .90
37:M0 26.12 3 42.10 77.23 39.48 .90

38:10 25.66 1 44.41 78.50 33.36 .90
38:00 25.66 2 42.39 72.59 34.47 .90
38:00 25.66 3 42.16 76.89 39.31 .90

39:00 24.38 ! 44.37 78.62 33.18 .90
39:00 24.38 2 42.6G 72.78 34.33 .90
39:00 24.38 3 42.04 76.55 39.21 .90
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40:00 25.29 1 44.39 78.62 33.36 .90

40:00 25.29 42.59 73.21 34.43 .90
40:00 25.29 3 42.17 77.46 39.31 .90

41:00 25.02 1 44.48 78.89 33.49 .90
41!00 26.02 2 42.66 74.01 34.57 .90
41'00 25.02 3 42.20 76.74 39.45 .90

'S'0• 2753 1 44.41 79.27 33.70 .90
42.00 27.53 2 42.79 73.59 34.78 .90
42:0- 27.53 3 42.17 76.43 39.58 .90

43:% .il 1 44.21 79.73 32,66 .90
43:00 23.11 2 42.63 73.74 33.91 .S0
43:3ý 23.11 3 41.84 78.23 38.91 .90

44:00 24-21 1 44.19 80.58 33.04 .90
44:00 24.20 2 42.73 73.90 34.29 .90
44:00 24.20 3 41.93 78,08 39.21 .90

45:00 23.01 1 44.11 80.00 32.42 .90
45:•*@ 23.0! 2 42.94 74.05 33.70 .90
45:00 23.01 3 41.67 77,93 38.71 .90

46:.0 23.29 1 44.00 81.19 32.56 .90
46:00 23.29 2 42.95 74.01 33.84 .90
46:00 23.29 3 41.71 78.66 38.77 .90

47:00 25.08 1 43.96 81.38 33.1S .90
47:00 25.08 2 43.37 73.94 34.50 .90

47:00 25.08 3 41.65 78,69 39.28 -90

48:00 27-24 1 44,14 81,50 33.36 .90
48:00 27.24 2 43.3" 74.47 34.57 .90

48:00 27.24 3 41.74 78.54 39.31 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 9
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ONt ELAPSED TIME - 29:00

COOLER NUMBER: I COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 13
COOLER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 13 STARTED: 4 Aug 1987 13:11:00

ELAPSEO CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C• (W) (K) (C) (W)

00:15 2.15 1 0.00 999.00 999.00 0.00
00:15 23.1S 2 0.00 999.00 999.00 0.00
00:15 23.15 3 0.00 999.00 999.00 0.00

01:00 22.37 1 0.00 999.00 999.00 0.00
01:00 22.97 2 0.00 999.00 999.00 0.00
01:00 2Z.97 3 0.00 999.00 999.00 0.00

02:00 -3.69 1 0.00 999.00 999.00 0.00
02:00 -3.69 2 0.00 999.00 999.00 0.00
02:00 -3.69 3 0.00 999.00 999.00 0.00

03:00 -31.29 1 0.00 999.00 999.00 0.00
03:00 -31.29 2 0.00 999.00 999.00 0.00
03:00 -31.29 3 0.00 999.00 999.00 0.00

04:00 -32.19 0.00 999.00 999.00 0.00
04:00 -32.19 2 0.00 999.00 999.00 0.00
04:00 -32.19 3 0.00 999.00 999.00 0.00

05:00 -30.46 1 39.86 62.08 -*4.23 .90
05:00 -30.46 2 38.95 62.49 -22.80 .90
05:00 -30.46 3 37.00 64.99 -18.75 .90

06:00 -7.09 I 39.85 67.7: -2.26 .90
06:00 -7.09 2 39.S4 66.80 -1.02 .90

09600 -7.09 3 38.54 68.79 3.08 .90

07:00 22.48 1 43.71 72.25 27.73 .90
07:00 22.48 2 42.40 72.78 28.91 .90
07:00 22.48 3 41.62 73.55 32.94 .90

08:00 23.53 1 44.71 73.86 32.77 .90
08:00 23.S3 2 42.87 73.63 34.17 .90
08:00 23.53 3 42,47 76.05 39.15 .90

09:00 23.1s 1 44.74 74.01 32.S9 .90
09:00 23.1S 2 43.21 74.01 33.9S .90
09:00 23.1s 3 42.40 76.74 38.91 .90

10:00 27.07 1 44.70 74.32 33.46 .90
10:00 27.07 2 43.20 74.43 34.67 .90
10:00 27.07 3 42.66 76.74 39.GS .90

11:00 23.01 I 44.58 74.82 32.S6 .90
11:00 23.01 2 43.08 74.S9 33.91 .90
11:00 23.01 3 42.44 76.78 38.94 .90
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12:00 25.86 1 44.54 75.74 33.22 .90
12:00 25.86 2 43.75 74.13 34.61 .90
12:00 25.86 3 42.63 76.51 39.45 .90

13:00 27.43 1 44.29 76.16 33.42 .90
13:00 27.43 2 43.51 75.09 34.81 .90

13:00 27.43 3 42.58 76.74 39.62 .90

14:00 22.87 1 44.49 76.20 32.45 .90

14:00 22.87 2 43.56 75.32 33.81 .90

14:00 22.87 3 42.69 77.04 38.68 .90

15:00 27.43 1 44.52 76.09 33.53 .90

1S:00 27.43 2 43.61 75.47 34.81 .90

15:00 27.43 3 42.71 76.S5 39.69 .90

16:00 24.66 1 d4.61 7S.97 33.08 .90
16:00 24.66 2 43.54 75.97 34.47 .90

16:00 24.66 3 42.69 77.20 39.35 .90

17:00 27.50 1 44.55 76.28 33.63 .90
17:00 27.50 2 43.49 75.97 34.78 .90
17:00 27.50 3 42.63 77.43 39.62 .90

18:00 22.94 1 44.41 76.51 32.42 .90

18:00 22.94 2 43.37 75.86 33.74 .90

18:00 22.94 3 42.35 77.43 38.77 .90

19:00 23.99 I 44.66 76.16 32.94 .90

19:00 23.99 2 43.38 76,01 34.29 .90

19:00 23.99 3 42.62 76.89 39.31 .90

20:00 27,30 1 44.S9 76.66 33.39 .90

20:00 27.30 2 43,51 76.16 34.78 .90

20:00 27.30 3 42,49 77.62 39.S6 .90

21:00 23.64 1 44.49 76.39 32.80 .90

21:00 23.64 2 43.39 76.28 34.16 .90
21:00 23.64 3 42,29 77.58 39.11 .90

22:00 26.79 1 44.59 76.66 33.32 .90

22:00 25.79 2 43.27 76.24 34.64 .90

22:00 25.79 3 42.31 77.73 39.52 .90

23:16 22.73 1 44.6S 7S.8? 32.42 .90

23:15 22,73 2 43.24 76.12 33.74 .90

23:15 22.73 3 42.32 77.12 36.61 .90

24:00 27.24 1 44.46 76.58 33.29 .90
24:00 27.24 2 43.22 76.05 34.64 .90
24:00 27.24 3 42.40 77.27 39.45 .90

2S:00 23.11 I 0.00 999.00 999.00 0.00
25:00 23.11 2 0.00 999.00 999.00 0.00
2S:00 23.11 3 0.00 999.00 999.00 0.00
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26:00 37.22 1 0.00 999.00 999.00 0.00
26:00 37.22 2 0.00 999.00 999.00 0.00
26:00 37.22 3 0.00 999.00 999.00 0.00

-------------------------------------------

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 9
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ON; ELAFSED TIME = 28:00

COOLER NUMBER: I COOLDOWN TIME: -9999
COOLER NUMBER: 2 COOLOOWN TIME: -9999
COOLER vEER: 3 COOLGOWN TIME: -9999
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CYCLE NUMBER: 14 STARTED: 5 Aug 1987 16:I8:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

00:00 39.08 1 0.00 999.00 9--.00 0.00
00:00 39.08 2 0.00 999.00 999.00 0.00
00:00 39.08 3 0.00 999.00 999.00 0.00

01:00 23.18 1 0.00 999.00 999.00 0.00
01:00 23.18 2 0.00 999.00 999.00 0.00
01:00 23.18 3 0.00 999.00 999.00 0.00

02:00 -4.16 1 0.00 999.00 999.00 0.00
02:00 -4.16 2 0.00 999.00 999.00 0.00
02:00 -4.16 3 0.00 999.00 999.00 0.00

03:00 -31.70 0.00 999.00 999.00 0.00
03:00 -31.70 2 0.00 999.00 999.00 0.00
03:00 -31.70 3 0.00 999.00 999.00 0.00

04:00 -32.30 1 0.00 999.00 999.00 0.00
04:00 -32.30 2 0.00 999.00 999.00 0.00
04:00 -32,30 3 0.00 999.00 999.00 0,00

OS:00 -33.46 1 40.32 60.61 -25.06 .90
05:00 -33.46 2 37.74 63.93 -23.70 .90
05:00 -33.46 3 38.09 66.84 -I.24 .90

06:00 -7.05 1 40.25 68.39 -2.23 .90
06:00 -7.05 2 38.76 69.06 -1.13 .90
06:00 -7.05 3 38.91 70.20 3.04 .90

07:00 23.29 1 43.89 71,27 27.73 .90
07:00 23.29 2 42.51 74.01 28.91 .90
07:00 23.29 3 41.1S 74.43 32.77 .90

08:00 24.38 1 44.71 72.59 33.04 .90
08:00 24.30 2 43.24 74.24 34.47 .90
08:00 24.38 3 42.11 76.62 39.28 .90

09:00 27.27 1 44.76 72.63 33.29 .90
09:00 27.27 2 43.94 74.36 34.71 .90
09:00 27.27 3 42.*S 77.77 39.31 .90

10:00 22.80 1 44.71 72.98 32.35 .90
10:00 22.80 2 45.00 74,59 33.91 .90
10:00 22.80 3 42.09 78.23 38.60 .S0

11:00 23.67 1 44.77 72,82 32.87 .90
11:00 23.67 2 45.00 74.43 34,47 .90
11:00 23.67 3 42.36 79.54 39.15 .90
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12:00 24.09 1 44.80 72.98 33.01 .90
12:00 24.09 2 45.08 75.28 34.50 .90
12:00 24.09 3 42.49 79.73 39.25 .90

13:00 27.60 1 44.97 73.09 33.60 .90
13:00 27.60 2 44.68 76.55 34.95 .90
13:00 27.60 3 43.00 79.54 39.62 .90

14:00 ZS.66 1 44.98 73.09 33.15 .90
!4:00 25.66 2 44.57 75.55 34.61 .90
14:00 25.66 3 42.92 79.96 39.42 .90

15:00 23.60 1 44.90 77.32 32.77 .90
15:00 23.60 2 44.09 77.00 34.19 .90
15:00 23.60 3 42.86 79.92 39.08 .90

16:00 22.62 1 44,64 74.70 32.24 .90
16:00 22.62 2 44.20 79.39 33.74 .90
16:00 22.62 3 42.78 80.04 38.67 .90

t7:00 23.99 1 44.77 74,86 32.83 .90
17:00 23.99 2 44.09 77.12 34.33 .90
17:00 23.99 3 42.78 79.85 39.15 .90

19:00 24.02 1 44.86 73.17 32.80 .90
18:00 24,02 2 43.75 77.89 34,22 .90
18:00 24.02 3 42,34 79.23 39.04 .90

19:00 23.15 1 44,90 73.55 32.49 .90
19:00 23.1S 2 44.1Z 78.12 33.98 .90
19:00 23.15 3 42.29 79.19 38.77 .90

":0: 4.23 . 44.84 73.40 33.01 .90
20:00 24.23 2 44.16 79.31 34.47 .90
'0:00 Z4.23 3 A217 79.89 39.18 .90

21:15 27.34 1 44.97 73.S9 33.39 .90
21:15 27.34 2 44.30 77.93 34.85 .90
21:15 27.34 3 42.14 78.85 39.42 .90

22:00 27.17 1 44.86 73.78 33.29 .90
22:00 27,17 2 44.28 78.00 34.71 .90

2:00 27.17 3 4Z.00 78.96 39,28 .90

23:00 23.08 1 44.67 73.70 32.42 .90
23:00 23.08 2 44.03 77.66 33.91 .90
23:00 23.08 3 42.19 79.16 38,71 .90

24:00 24,09 1 44,77 73.86 32.90 .90
24:00 24.09 2 44.72 76.74 34.40 .90
24:00 24.09 3 42.26 79.23 39,11 .90

2:00 23.18 0.00 999.00 999.00 0.00
25:00 23.18 2 0.00 999.00 999.00 0.00
2S:00 23.18 3 0.00 999.00 999.00 0.00
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26:00 37.02 1 0.00 999.00 999.00 0.00
26:00 37.02 2 0.00 999.00 999.00 0.00
26:00 37.02 3 0.00 999.00 999.00 0.00

27:00 51.85 1 0.00 999.00 999.00 0.00
27:00 S.IS 2 0.00 999.00 999.00 0.00
27:00 S!.85 3 0.00 999.00 999.00 0.00

28:00 S9.26 1 0.00 999.00 999.00 0.00
98:00 57.26 2 0.00 999.00 999.00 0.00

29:00 52.26 3 0.00 999.00 999.00 0.00

29:00 55.62 1 49.19 81.04 63.87 .90
29:00 95.62 2 4S.02 81.42 64.72 .90
29:00 55.62 3 46.Z4 80.6S 70.05 .90

30:00 37.93 1 46.80 79.54 49.38 .90
30:00 37.93 2 43.66 78.58 50.57 .90
30:00 37.93 3 44.20 78.62 55.91 .90

31:00 2S.01 1 44.76 77.20 34.95 .90
31:00 25.01 2 42.07 75.28 36.24 .90
31:00 25,01 3 42.07 76.05 41.27 .90

32:00 24.23 1 44,5l 76.20 33,01 .90
32:00 24.23 2 42.07 74.90 34,15 .90
32:00 24.23 3 41,74 78.05 39.15 'so

33:00 22.69 1 44.34 76.32 32,28 .90
33:00 22.69 2 42.03 74.78 33,46 .90
33:00 22.69 3 41,74 75.93 38.54 ,90

34:00 27,50 I 44.36 77.08 33,46 .90
34:00 27.50 2 42.30 74.74 34.54 .90
34:00 27.50 3 42.00 76.43 39.38 .90

35:00 24.02 1 44,19 77.96 32.97 .90
35:00 24,02 2 4Z.36 74.90 34.15 .90
Mo;00 24.02 3 41.81 76.70 39.11 .90

36'00 22,97 I 44.03 78.31 32.31 .90
36:00 22,97 2 42,56 75.20 33,56 .90
36100 22.97 3 41.64 76.83 38.54 .90

37:00 23.74 t 43.96 79.12 32.77 .90
37:00 23.74 2 42.7S 75.47 34.OS .90
37M00 23.74 3 41.79 77.04 38.98 .90

38:00 22.73 I 43.96 79.G0 32.21 .90
38:00 22.73 2 42.79 75.24 33,53 .90
38:08 22.73 3 41.81 77.12 38.58 .90

39:00 23.22 1 43.95 79.62 32,52 .90
39:00 23.22 2 43.29 74.93 33.88 ,90
39:00 23.22 3 41.81 77.12 38,77 .90
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40:00 25.92 1 43.97 79.85 33.11 .90
40:00 25.92 2 43.61 75.74 34.50 .90
40:00 25.92 3 41.83 77.31 39.18 .90

41:00 25.95 1 44.16 79.39 33.32 .90
41:00 2S.9s5 2 43.83 75.55 34.71 .90
41:00 25.95 3 42.12 76.97 39.45 .90

42:00 23.78 1 43.99 79.50 3Z.73 .90
42:00 23.78 2 43.71 75.78 34.15 .90
42:00 23.78 3 41.82 77.31 38.94 .S0

43:15 27.37 1 43.93 79.89 33.29 .90
43:15 27.37 2 44.03 76.09 34.67 .90
43:15 27.37 3 42.06 77.04 39.31 .90

44:00 22.87 1 43,81 80.16 32,38 .90
44:00 22.87 2 44.1S 76.58 33.84 .90
44-00 22.87 3 41.68 77.27 38.71 .A0

45:00 27.30 1 43.71 80.39 33.15 .90
45:00 27.30 2 44.13 76,70 .34.61 .90
45:00 27.30 3 41.68 77.66 39.18 .90

46:00 24.20 1 43,84 80.S8 32.94 .90
46:00 24,20 2 44.16 76.93 34.43 .90
46:0 0 3 41.74 78.00 39.31 .90

47:00 T753 I 4.395 80.69 33.36 .90
4•':0O 2'.53 2 44,31 :•J2 34.74 .90
4,1:0 -7.53 3 41.97 77.73 39.38 .90

48: :4.2i!3 I 4,10 90.19 32.97 .90
.6:.0 :4."3 Z 44.37 7 791 34.47 .90
.18:00 :4.-,3 3 V4'.0 76.1: 39.18 Ao~

-------------------------------- -----------

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOCWN TIME: 8
COILER NUMSER: 2 COOLDOUN TIME: 9
COOLER NUMBER: 3 COOLCOWN TIME: 9

--------------------------- ----------------

COOLERS ON; ELAPSEO TIIIE - 28:00

COOLER NUM6ER: I COOLOON T!ME: 12
COOLER NUMBER: 2 COOLOOUN TIME: 13
COOLER NutBSE: 3 COOLDOWN TIME: 13
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CYCLE NUMBER: 15 STARTED: 7 Aug 1987 16:19:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C) (W) (K) (C) 1W)

00:15 23.11 1 0.00 998.00 999.00 0.00
00:15 Z3.11 2 0.00 999.00 999.00 0.00
00:15 Z3.11 3 0.00 999.00 999.00 0.00

01:00 22.97 1 0.00 999.00 999.00 0.00
01:00 22.97 2 0.00 999.00 999.00 0.00
01:00 22.97 3 0.00 999.00 999.00 0.00

01:00 -4.38 1 0.00 999.00 999.00 0.00
02:00 -4.38 2 0.00 999.00 999.00 0.00
02:00 '-4,38 3 0.00 999.00 999.00 0.00

03:00 -31,70 1 0.00 999.00 999.00 0.00
03:00 -38,70 2 0.00 999.00 999.00 0.00
03:00 -31,70 3 0.00 999.00 999.00 0.00

04:00 -31.77 1 0.00 999.00 999.00 0.00
04:00 -31.77 2 0.00 999.00 999.00 0.00
04;00 -31.77 3 0.00 939.00 999.00 0.00

05:00 -32.71 1 39.63 62.53 -25.21 .90
0s:00 -32.71 2 38.33 63,60 -f3.70 .90
M5:0- -32.71 3 38.81 6S.24 -192.7 .90

06:00 -6.87 1 39.68 67.60 -Z,5 s 9s
06:00 -6.87 2 40.28 68.39 -.00 .90
06:00 -6,81 3 38.84 69.44 3.17 .%9

07:00 23.32 1 43.36 71.48 2l.66 .90
07:00 23.32 2 43.8t 78.23 29.00 .90
07:00e 23.32 3 £1.13 74-8 32.717 .90

09:00 22.5s 5 44,10 74.40 3211i .s0
29:00 22.ss 2 44.710 0.38 33.81 .80
08:00 22.S5 3 41,92 76.3 38.44 .90

09:00 22.00 1 44.00 7S.86 32 Z4 .90
09:80 22.84 2 4S,80 75.59 33.93 .90
09:00 22.80 3 42.07 77.66 36.S? .90

10:00 27.37 1 44.13 7S.93 33.ZS .90
::00g 277.37 2 45.75 74.82 34.99 .90
t:o00 27.37 3 42.39 77.89 39.3S .90

11:00 23.46 I 44.19 76.09 32.70 ,90
It1O1 23.46 2 0.44r 74.74 34.4Q .90
11:00 23.46 3 42,53 79.00 39.08 .90
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IZ:00 22.97 1 44.12 76.09 32.42 .90
12:00 22.97 2 46.13 75.97 34.15 .90
12:00 22.97 3 42.67 78.69 38.88 .90

13:00 24.06 1 44.47 75.62 32.90 .90 ,
13:00 24.06 2 46.00 75.74 34.57 .90
2:20 24.06 3 43.31 77.54 39.31 .90

4:2 24,33 1 44.50 75.32 33.13 .90
1:0 24.83 2 4S.92 75.43 34.81 .90

14:0 24.32 3 43.35 79.00 39.52 .90

!3:00 22.24 1 44.36 76.47 32.42 .90
1S:02 22.94 2 4S.38 76.16 34,12 .90
!50 .4 3 4-.44 79.23 33.98 .90

16:0O 2.2 1 44.539 76.12 33.18 .90
!6:00 , 2 43.57 77.04 34.95 .90
6:00 4•.37 3 44.16 79.12 39.62 .90

23."9 I 45.51 75.89 32.97 .90
!:!5 23.79 2 45.52 76.79 34.50 .90

! 23.78 3 44.0) 80.73 39.35 .90

I5hŽ0 25.92 I 45.55 75." 8 33,33 ia0
'9030 " 2 45.24 76.32 34.95 ..0

2 5..92 3 7e.$ 73,3 39.63 .90

:9-0 29.96 I 45.39 76.01 33.36 .90
10 25,66 2 45. 76.33 J499 .90

"00 2 e .90

I''A. 259 $ 4.13 78.6 . 5 3.36 .90
2~fl :5.9s 56 53 49 .90

Z3:0 U 25.95 3 43,66 77.3 .62 .90

23.o 5 Z 44,59 7.12 32.7G .30
2 IL) .Z 0 3. S5.38 7S.55 34.38 .90
2:00 23.50 3 43.26 76.12 3.0,. .90

22:00 24.94 r1 33. 46 90

22:¢0 7 1.2 3 4Z9 6E .0 -'s• .$

23:00 27.31 .- 5.65 5.29 35.02 .90
22:00 27.34 3 42.55 75.55 39.G .90

2:300 2.5 1 44.93 75.95 32.70- I .SO
230A2S 2 4.32 74.95 34 .2Z6 .90
230 .9 3 42.08 "76.0it' 39.9! .90

24:0 7.0 3 423% 75.97 39.35 .930

2500 2.2 .U2 3SHI0M 9. 0.00

29:00 23.32 4.00 999.00 999.00 0.00
2:00 23.32 3 0.02 =99.50 939.00 0.00
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26:00 37.49 1 0.00 999.00 999.00 0.00
26:00 37.49 2 0.00 999.00 999.00 0.00
26:00 37.49 3 0.00 999.00 999.00 0.00

27:00 51.55 1 0.00 999.00 999.00 0.00
27:00 51.55 2 0.00 999.00 999.00 0.00
27:00 51.65 3 0,00 999.00 999.00 0.00

28:00 52.16 1 0.00 999.00 999.00 0.00
28:00 52.18 2 0.00 999.00 999.00 0.00
28:00 52.18 3 0.00 999.00 999.00 0.00

29:00 51.63 1 48.84 78.96 62.82 .90
29:00 S1.63 2 4S.39 82,62 63.99 .90
29:00 51.53 3 46.33 81.00 69.38 .90

30:00 3.5,2 1 47.69 77.27 50.30 .90
30:00 39,S2 2 44,00 79.99 61.58 .90
30:00 39.62 3 44.33 79.04 56.78 .90

11:00 25.15 1 44.71 74.59 35.06 .90
31:00 25,15 2 42.28 76.74 36.34 .90
31:00 25.15 3 41.99 76.85 41.34 .90

32:00 27.50 1 44.29 74.32 33.49 .90
32:00 7.,50 2 42.12 76.32 34.54 .90
32:00 27.50 3 41.77 75.78 39.35 .90

33:00 23.04 1 44.22 74.28 32.42 .90
33:00 23.04 2 42.19 76.20 33.63 .90
33:00 23.04 3 41,64 76.01 38,64 .90

34!00 23.74 1 44.39 74.47 32.83 .90
34:00 2-.74 2 42.37 76,39 34.03 .90
34:00 23.74 3 41.98 75.S9 3S.04 .90

35:00 24,73 1 41.44 74.13 33.1S .90

3S:0O 24,73 2 4Z.93 75.97 34,40 .90
795:00 24.73 3 41.90 75.62 39.21 90

36:00 23.43 1 44.24 74,59 32.63 .90
3P;0@ 23.43 2 42,90 76.35 33.91 .90
35:00 23.43 3 41.96 76.78 38.80 .90

37:00 23.04 1 44,09 74.82 32.42 .90

37:00 23,04 2 423.7 76.81 33.74 .90
.37:00 23.04 3 41.98 77,31 38.71 .90

38:00 24.87 1 44.16 74.93 33,0@ .90
38:00 24.87 2 43.08 76,58 34,43 .90
38:00 24.87 3 42.21 80.77 39.28 .90

39:00 27,43 i 44.25 74.97 33.39 .90
39:00 27.43 2 43.07 76.81 34.78 .90
39:00 27.43 3 12.95 80.42 39.58 .90
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40:00 23.60 1 44.21 74.74 32.80 .90
40:00 23.60 2 43.41 76.97 34.19 .90
40:00 23.60 3 43.10 79.42 39.18 .90

41:00 23.57 1 44.03 ?5.20 32.73 .90
41:00 23.57 2 44.30 77.62 34.29 .90
41:00 23.57 3 43.02 78.46 39.15 .90

42:00 23.32 I 44.17 75.24 32.56 .90
42:00 23.37 • 42 .35 78.08 34.08 .90
42:00 23.32 3 42.19 78.39 38.88 .90

43:00 23.01 1 44.:0 75,16 32.42 .90
43:00 23.01 2 45.15 77.46 34.05 .90
43:00 23.01 3 41.94 78.77 38.71 .90

44:00 27.S3 1 44,47 74.59 33,6S .90
44:00 27.5E 2 45.52 76.74 35.06 .c0
44:00 27.50 3 41.83 78.23 .9.48 .90

45:00 '7.40 I 44.04 75,16 33,39 .90
45:00 27.40 46.09 76.16 35.09 .90
45:00 Z7.40 3 42.11 77.70 39.45 .90

46:00 23.92 1 44.15 75.20 33.01 .90
46,00 23.92 2 46.05 74.97 34.71 .90
46:00 23.92 3 42.12 76,97 39.25 .90

47:00 22.94 i 44.07 75.01 32.38 .90
47:00 22.34 2 45.40 75.36 34.08 .90
47:00 Z2.94 3 41,S7 76,66 38.64 .90

48:00 27.43 1 44.06 75.16 33.39 .90
48:00 27.43 2 45.01 75.51 34.96 .90
48:00 27.43 3 41.94 76.62 39.42 .90

COOLERS ONi ELAPSEG TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 8
COOLER NUMBER: 2 CCOLDOWN TIME: 9
COOLER NUMBER: 3 COOLDOWN TIME: 9

COOLERS ONi ELAPSED TIME - 28:00

COOLER NUMBER: I COOLDOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 13
COOLER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 16 STARTED: 11 Aug 1987 09:00:00

ELAPSED CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(' (W) (K) kC) (w)

00:0@ E,02 1 0,00 999.00 999.00 0.00
0;0 26.02 2 0.00 999.00 999.00 0.00

0 0 n- 3 0.00 999.00 999.00 0.00

01:00 23,04 1 0.00 999.00 999.00 0.00
01:00 23.04 0.00 999.00 993.00 0.00
0i:00 "_.04 3 0.00 999.00 999.00 0.00

02:00 -4.57 1 0.00 999.00 999.00 0.00
02:00 -4.5S7 ' 0.00 999.00 999.00 0.00
02:00 -4.57 3 0.00 999.00 999.00 0.00

03:00 -31.92 0.00 999.00 999.00 0.00
03:00 -31.92 2 0.00 999.00 999.00 0.00
03:00 -31.92 3 0.00 999.00 999.00 0.00

04:00 -32.64 1 0.00 999.00 999.00 0.00
04:00 -32.64 2 0.00 999.00 999.00 0.00
04:00 -32.64 3 0.00 999.00 999.00 0.00

05:00 -33.24 1 39.62 61V83 -25.66 .90
05:00 -33.24 2 38.22 67.9S -23.48 .90
05:00 -33.24 3 37.66 69.63 -19.69 .90

06:00 -8.00 1 39.86 67.76 -3.36 .90

06:00 -9.00 2 39,23 73.01 -1.71 .90
06:00 -8.00 3 37.81 73.17 1,80 .90

07:00 22.03 1 43,28 72.09 27.27 .90
07:00 22.03 2 41.49 78.66 28.91 .90
07:00 22.03 3 40.16 76.66 32.24 .90

08:00 25.15 1 44.17 73.28 32.94 .90
08:00 25.15 2 42.30 80.00 34.92 .90

08:00 25,15 3 40.76 78.62 38.98 .90

09:00 25.79 1 44,26 73.51 33.06 .90
09:00 25.79 2 42.16 80.65 35.02 .90
09:00 25.79 3 41.10 78.39 39.08 .90

10:00 23.99 1 44.Z2 73.44 32.63 .90
10:00 23.99 2 42.21 80.42 34.67 .90
10:00 23.99 3 40.96 78.00 38.81 .90

11:00 23.04 1 44,26 73.17 32,24 .90
11:00 23.04 2 42.16 80.42 34.26 .90
11:00 23.04 3 41.07 78.31 38.40 .90
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12:00 23.08 1 44.31 73.21 32.17 .90
2:00 23.08 2 42.29 80.69 34.19 .90
I1:00 23.08 3 41.31 78.20 38.40 .90

13:00 24.16 1 44.44 73.36 32.73 .90
13:00 24.16 2 42.50 80.65 34.74 .90

13:00 24.16 3 41.40 78.73 38.91 .90

I,:00 24.23 1 44.34 73.51 32.77 .90
14:00 24.23 2 42.68 80.96 34.81 .90
14:00 24.23 3 41.41 79.08 38.94 .90

'5:00 22.80 1 44.36 73.36 32.04 .90
15:00 22.80 2 42.67 80.92 34.12 .90
15:00 22.80 3 41.80 78.96 38.33 .90

16:00 25.95 1 44.44 73.67 33.25 .90
16:00 25.95 2 42.96 80.58 35.36 .90
1C:00 23.9F a 42.07 79.16 39.38 .90

17:00 22.90 1 44.1S 73.63 32.07 .90
17:00 22.90 2 42.78 80.85 34.19 .90
17:00 2".90 3 42.44 82.35 38.50 .90

18:00 22.73 1 44.27 73.59 32.00 .90
18:00 22.73 2 43.1- 80,73 34.15 .90
18:00 22.73 3 43.43 81.08 38.47 .90

19:00 27.40 1 44.41 73.78 33.32 .90
19:00 27.40 2 43,19 80.96 35.13 .90
19:00 27.40 3 43.27 8i.62 39.42 .90

20:00 27.27 1 44.27 73.86 33.46 .90
20:00 27.27 2 44.23 82.46 35.43 .90
20:00 27.27 3 42.33 80.19 39,38 .90

21:00 23.08 1 44.34 74,13 22.28 .90
21:00 23.08 2 44.27 82.16 7' 64 .90
21:00 23.08 3 42.16 79.81 38.77 .90

22:00 24.62 1 44.17 74.43 32.90 .90
22:00 24.62 2 44.26 81 00 35.09 .90
22:00 24.62 3 41.60 79.89 39.08 .90
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COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: I COOLOOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 8
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ON; ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLOOWN TIME: -9999
COOLER NUMBER: 2 COOLOOWN TIME: -9999
COOLER NUMBER: 3 COOLOOWN TIME: -9999
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CYCLE NUMBER: 17 STARTED: 12 Aug 1987 09:43:00

ELAPSEO CHAMBER COOLER
TIME TEMP 9 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(W) (K) (C) (W)

00:00 29.44 1 0.00 999.00 999.00 0.00
0O:00 29.44 2 0.00 999.00 999.00 0.00
00:00 29.44 3 0.00 999.00 999.00 0.00

01:00 22.90 1 0.00 999.00 999.00 0.00
01:00 22.90 2 0.00 999.00 999.00 0.00
01:00 2w.90 3 0.00 999.00 999.00 0.00

02:00 999.00 1 0.00 999.00 999.00 0.00
02:00 999.00 2 0.00 999.00 999.00 0.00
02:00 999.00 3 0.00 999.00 999.00 0.00

03:00 999.00 I 0.00 999.00 999.00 0.00
03:00 999.00 2 0.00 999.00 999.00 0.00
03:00 999.00 3 0.00 999.00 999.00 0.00

04:00 -32.45 1 0.00 999.00 999.00 0.00
04:00 -32.45 Z 0.00 999.00 999.00 0.00
04:00 -32.4S 3 0.00 999.00 999.00 0.00

05:00 -30.65 1 38,49 63,52 -22.20 .90
05:00 -30.65 2 39,18 67.76 -20.17 .90
05:00 -30.65 3 39.48 72,32 -16.69 .90

06:00 -7.89 1 39.92 67.91 -2.30 .90
06:00 -7.89 2 40.87 73.82 -. 43 .90
06:00 -7.89 3 38.74 7S,70 2.97 .90

07:00 24.47 43.94 71.73 28.42 .90
07:00 24.27 2 42,57 78,81 30.23 .90
07:00 24.27 3 41.S1 79.08 33.39 .90

08:00 24.S2 1 44.78 72,98 32.42 .90
08:00 24.52 2 43.31 80.62 34.61 .90
08:00 Z4.Z 3 41,50 81.54 37.69 .90

09:00 24,16 1 4.6S 73.36 32.28 .90
09:00 24.16 2 44.87 81,46 34.61 .90
09:00 24.16 3 40.49 79.27 37,29 .90

10:00 23.88 1 44.82 73.09 32.07 .90
10:00 23.88 2 44.8S 79.58 34.36 .90
10:00 23.88 3 40.S8 78.66 37.08 .90

11:00 23.83 1 44.71 73.09 31.79 .90

11:00 23.53 2 45.01 79,46 34.12 .90
11:00 23.53 3 40.4S ?8.04 36.85 .90
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12:00 23.25 1 44.67 72.86 31.52 .90
12:00 23.25 2 44.68 79.00 33.81 .90
12:00 23. 2S 3 40.22 78.12 36.51 .90

!3:00 23.29 1 44.57 73.05 31.45 .90
13:00 23.29 2 44.28 79.04 33.67 .90
13:00 23.29 3 40.31 77.85 36.41 .90

24:00 999.00 1 45.00 72.00 34.00 99.00
24:00 999.00 2 41.40 76.80 36.10 99.00
24:00 999.00 3 41.80 77.90 39.30 99.00

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: I COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 8
COOLER NUMBER: 3 COOLOOWN TIME: 8

COOLERS ONI ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLDOWN TIME: -9999
COOLER NUMBER: -2 COOLOOWN TIME: -9999
COOLER NUMBER: 3 COOLDOWN TIME: -9999
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CYCLE NUMBER: 18 STARTED: 14 Aug 1987 08:27:00

-P ;L.6SE i CHAm5ER COOLER

TIME TE4P POWER FINGER HOUSING HEAT
TEMP TEMP LOAO

S(' (K) (C) (W)
-------------------------------------------

-o:2 1 7.8 1 0.00 999.00 999.00 0.00
:O: --:.38 2 0.00 999.00 999.00 0.00

0o:00 ::138 3 0.00 999.00 999.00 0.00

'1:00 -.39 1 0.00 999.00 999.00 0.00
01:00 ::,o 1 2 0.00 999.00 999.00 0.00
01:00 23.09 3 0.00 999.00 999.00 0.00

02:00 -_.7S 1 0.00 999.00 999.00 0.00
2K:03 -4.75 0.00 999.00 999.00 0.00

-2:00 -4.75 3 0.00 999.00 999.00 0.00

i03:,0 -31-.0 1 0.00 999.00 999.00 0.00
02:00 -31.70 2 0.00 999.00 999.00 0.00
33:33 -31,70 3 0.00 999.00 999.00 0.00

04:00 -31.92 1 0.00 999.00 999.00 0.00
04:00 -31.91 2 0.00 999.00 999.00 0.00
04:00 -31.92 3 0.00 999.00 999.00 0.00

05:00 -34.55 1 39,46 61.96 -25.73 ,90
0-:00 -34.55 2 39.71 67.41 -23.06 .90
Os:00 -34.5s 3 37.67 70.24 -19.20 .90

06:00 -7109 I 40.04 67.49 -2.41 .90
-0:0 -7,09 2 41.36 74.s5 -. S4 .90
06:00 -7.09 3 37,94 75.0S 3.00 .90

07:00 Z4.4S 1 43.62 72.17 28.12 .90
07:00 24.4s 2 42.69 79.89 29,80 .90
07:00 24.45 3 . .86 80.46 33.42 .90

08:00 26.71 1 44.47 73.09 33.04 .90
08:00 26.71 2 43.38 80.73 35.i6 .90

08:00 26.71 3 43.29 80.6" 39.58 .90

09:00 27,17 I 44.64 73.17 33.39 .90
09:00 27.17 2 43.50 80.12 3S.53 .90
09:00 27.17 3 42.5S 80.62 39.62 .90

10:00 22.83 1 44.70 73.2:4 3.90 .90
10:00 22-83 2 43.43 79.16 34.33 .90
10:00 22.83 3 42.24 79.92 38.74 .90

11:00 23.22 1 44.71 73,17 32.14 .90
11:00 23.22 2 42.64 78.73 34.43 .S0

11:00 23.22 3 41.05 79.42 38.71 .90
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12:00 23.2S 1 44.76 73.63 32.21 .90
12:00 23.25 2 42.84 78.50 34.43 .90
12:00 23.25 3 40.58 79.31 38.74 .90

13:00 23.43 I 44.80 73.47 32.24 .90
13:00 23.43 2 42.82 78.98 34.47 .90
13:00 23.43 3 40.60 78.77 38.71 .90

14:00 25.99 1 44.85 73.99 33.01 .90

14:00 25H99 2 42.62 79.73 35.02 .50
14:00 25.99 3 40.38 73.62 39.19 .W0

15:00 27.04 1 44.69 73.67 33.08 .90
19:00 27.04 2 42.41 79.16 34.38 .90
"15:00 27.04 3 40.33 78.96 38.95 .90

16:00 23.53 1 44.78 73.86 32.28 .90
16:00 23.53 2 42.37 79.12 34.50 .90
16:00 23.53 3 40.71 78.8S 38.84 .90

17:00 23.22 1 44.73 73,90 32.24 .90
17:00 23.22 2 41.66 78.93 34.47 .90
17:00 23.22 3 41.23 79.39 38.94 .90

18:00 27.60 1 44.70 74.28 33.36 .90
18:00 27.60 1 42.05 78.66 35.16 .90
18:00 27.60 3 40.71 79.42 39.35 .90

19:19 23.04 1 44.57 74.51 31.97 .90
19:15 23.04 2 41.91 78.27 34.15 .90
19:15 23.04 3 40.70 79.19 38.54 .90

20:00 23.11 1 44.62 74.47 32.17 .90
20:00 23.11 ? 42.07 78.69 34.40 .90
20:00 23.11 3 41.71 79.58 38.84 .90

21:00 23.43 1 44.CO 74.59 32.24 .90
21:00 23.43 2 41.78 79.27 34.47 .90
21:00 23.43 3 41.05 79.66 38.88 .90

22:00 23.32 1 44.58 74.40 32.17 .90
22100 23.32 2 42.43 78.50 34.43 .90
22:00 23.32 3 41.72 79.31 38.91 .90

23:00 22.73 1 44.60 74,28 31.79 .90
23:00 22.73 2 42.36 78.43 34.08 .90
23:00 22.73 3 41.29 78.85 38.S4 .90

24:00 23.29 1 44.66 74.51 32.24 .90
24:00 23.29 2 42.98 78.73 34.64 .90
24:00 23.29 3 41.79 79.54 39.11 .90

25:00 22.97 1 0.00 999.00 399.00 0.00
2S:00 22.97 2 0.00 999.00 999.00 0.00
25:00 22.97 3 0.00 999.00 999.00 0.00
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26:00 37.39 1 0.00 999.00 899.00 0.00
26:00 37.39 2 0.00 999.00 999.00 0,00
26:00 37.39 3 0.00 999.00 999.00 0.00

27:00 51.78 1 0.00 999.00 999.00 0.00
27:00 51.78 2 0.00 999.00 999.00 0.00
127:00 51.78 3 0.00 999.00 999.00 0.00

28:00 52.01 1 0.00 999.00 999.00 0.00
"28:00 52.01 2 0.00 999.00 999,00 0.00
28:00 82.01 3 0.00 999.00 999,00 '.00

29:00 52.40 1 49.55 79.16 62.67 .90
29:00 52.40 2 45.34 84.23 64.73 .90
29:00 52.40 3 47.33 88.63 69.81 .90

30:00 37.83 I 46.90 78.43 48.94 .90
"0:00 37.93 2 44.42 31.46 SI.41 .g0
0:00 377.83 3 48.11 87.56 56.34 .90

31:00 24.76 1 44.65 76.09 34,36 .90
31:00 24.76 2 44.08 78.20 36.95 .90
31:00 24.76 3 41.58 81.38 41.07 .90

32:00 27.50 1 44.67 74.86 33.46 .90
32:00 27.80 2 42.92 77.27 35.46 .90
32:00 27.80 3 41.34 80.77 39.38 .90

33:00 22.90 1 44.35 75.20 32.04 ,80
33:00 .-90 2 42,33 76.97 34.36 .90
33:00 22.90 3 40.98 81.04 38.67 .90

34:00 27.73 1 44.50 75.24 33.46 .90
34:00 27.73 2 42.25 77.00 35.46 .90
34:00 27.73 3 40.83 80.6S 39.45 .90

"GS:00 27.43 1 44.35 75.74 33.39 .90
35:00 27.43 42.75 77.70 35.43 .90
1S.00 27.43 3 41.63 81.12 39.42 .90

36:00 24.20 1 44.30 76.35 32.66 .90
36:00 4.20 2 4Z.60 77.58 34.95 ,90
36:00 24.20 3 40.82 80.85 39.18 .90

37:00 27.24 1 44.10 77.12 33.18 .90
37:00 27.24 2 42.48 77,50 3S.09 .90
37:00 27.24 3 40.74 81.00 39.21 .90

38:00 27.24 I 44.03 77.66 33.28 .90
38-00 27.24 2 42.06 77.66 3S.13 .90
M8:OO 27.24 3 40.53 81.19 39.18 .90

39:00 23.71 1 44.01 77.70 32.38 .90
39:00 23.7! 2 42.01 78.50 34.67 .90
39:00 13.71 3 40.46 81.15 38.98 .90
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40:00 23.11 1 43.92 77.96 32.07 .90
40:00 23.1* 2 42.13 78.35 34.40 .90
40:00 23.11 3 40.74 81,23 38.67 .90

41:00 13.92 l 43.98 77.89 32.38 .30
41:00 23,92 2 42.22 77.86 34.74 .90
41:00 23.92 3 40.84 81.69 39.04 .90

42:00 24,30 1 44.06 77.77 32.56 .90
42:00 24.30 2 42.26 76.47 34.81 .90
42:00 24.30 3 40.95 61.42 33.01 .90

43:15 23.22 1 44.11 77.89 32.14 .90
43:1S 23,22 2 43.36 76.93 34.61 .90
43:15 23.2 3 40.78 81.46 38.77 .90

44:00 25.76 1 43.88 78.16 32.80 .90
44:00 25.76 2 42.82 77.12 35.06 .90
44:00 26.7E 3 40.94 81.35 39.11 .90

45:15 22.76 1 43.72 78.31 31.79 .90
4S:15 22.76 2 42.31 77.12 34.15 .90
45:15 22.76 3 40.69 81.46 38.44 .90

46:00 25.79 1 44.03 78.54 32.97 .90
4F:00 25,79 2 42.17 77.77 35.13 .90
46:00 Z5.79 3 41.15 81.69 39.38 .90

47:00 24.38 1 44.12 77.77 32.59 .90
47:00 24.38 2 42.15 78.08 34.78 ,90
47:00 24.38 3 40.34 82.27 39.01 .90

48:00 27.34 1 43.79 78.66 33,ll .90
46:00 27.34 2 42.15 78.50 34.99 .90
48:00 27.34 3 40.62 82.50 39.01 .90

COOLERS ON: ELAPSEO TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 8
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ONt ELAPSEO TIME - 28:00

COOLER NUMBER: I COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 14
COOLER NUMBER: 3 COOLDOWN TIME: 14
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CYCLE NUMBER: 19 STARTED: 16 Aug 1987 08:28:00

ELAPSED CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT

7EMP TEMP LOAD
(C) (W) (K) (C) (W)

--:-- 22.94 -0.00 999.00 999.00 0.00
00:15 22.94 2 0.00 999.00 999.00 0.00
00:15 22.94 3 0.00 999.00 999.00 0.00

01:00 23.01 1 0.00 999.00 998.00 0.00
01:00 23.01 2 0.00 999.00 999.00 0.00
01:00 23.01 3 0.00 999.00 999.00 0.00

02:00 -4.75 3 0.00 999.00 999.00 0.00
02:00 -4.75 2 0.00 999.00 999.00 0.00
02:00 -4.75 3 0.00 999.00 999.00 0.00

03:00 -31.82 0.00 999.00 999.00 0.00
03:00 -31.62 2 0.00 999.00 999.00 0.00
03:00 -31.62 3 0.00 999.00 999.00 0.00

04:00 -31.71 1 0.00 999.00 999.00 0.00
04:00 -32.71 2 0.00 999.00 999.00 0.00
04:00 -32.71 3 0.00 999.00 999.00 0.00

05:00 -32.49 1 39.37 62.65 -25.28 .90
05:00 -32.49 2 39.61 68.37 -22.61 .90
0M:00 -32.49 3 38.76 70.70 -18.56 .90

06:00 -7.57 1 39.73 67.95 -2.96 .90
06:00 -7.57 2 40.77 74.93 -. 98 .90
06:00 -7.57 3 41.02 74.66 3.19 .90

07:00 25.95 1 43.45 72.90 Z8.39 .90
07:00 25.95 2 42.67 79.69 29.90 90
07:00 25.95 3 41.29 78.16 33.39 .90

08:00 24.45 1 44.65 73.86 32.56 .90
08:00 24.45 ? 42.61 81,46 34,85 .90
08:00 24.45 3 40.88 79.00 39.11 .90

09:00 27.20 1 44.68 74.66 33.32 .90
083:00 27.20 2 41.74 80.96 3S.16 .90

09:00 27.20 3 40.76 79.27 39.45 .90

10:00 24.59 I 44.50 75.43 32.77 .90
10:00 24.59 2 41.56 80.62 34.88 .90
t0:00 24.59 3 41.40 79.35 39.25 .90

11:00 23.36 1 44.50 75.66 32.35 .90
11:00 23.36 2 41.63 80.19 34.57 .90
11:00 23.36 3 41.66 78.93 39.21 .90
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12:00 27.37 1 44.75 75.28 33.32 .90
12:00 27.37 2 42.32 80.08 35.20 .90
12:00 27.37 3 41.83 78.43 39.58 .90

13:00 22,69 1 44.36 75.55 31.86 .90
13:00 22.69 2 42.43 81.27 34.15 .90

':• 3 40.94 78.-3 33.54 .90

1-1:20 Z•44.32 74.5 33.2 .90
- 4-.43 1'.I 35.20 .90

14:00 . , 3 41.13 79.50 39.46 .90

IS:00 "4.69 1 44.90 74.778 3.-93 .50
1:Z00 24.59 2 42.36 90.85 34.95 .90
!5:00 :4.69 3 41.S7 78.16 39.35 .90

16,:0 -3.18 1 44.93 74.93 32.24 .90
15:00 23,18 2 42.39 80.92 34.54 .90
16:00 23.'9 3 41.45 78.16 38.9? .90

!-:00 23.60 1 44.97 75.09 32.52 .90
17:00 23.60 2 42,49 80.92 34.71 .90

i':00 2•,60 3 41".2 78.16 39.11 .90

18:00 Z3.18 1 45.03 75.20 3:.3! .90
19:00 23.19 2 42.92 80.04 34.57 .90
18:00 23,!9 3 41,17 78,:3 39.01 .90

19:1s '4,EZ 1 4S.10 75.20 32.80 .90
13:15 24.62 L 42.1Z 81,3 34.88 .90
19:15 24.67 3 41,20 77.93 39.25 .90

0:000 28.93 1 44.91 75,4 32,04 .90
20:00 22,93 2 42.53 81,23 34.26 .90
C0:00 2:,3 3 41.2S 79.54 38,77 .90

21:00 23.32 1 44.79 75,36 32.31 .90
21:00 23.32 2 42.42 81.54 34.57 .90
140 43.32 3 41.97 78.66 39.15 .90

22:00 27.07 ! 44.51 768Z4 33.3S .90
::O0 27.07 2 42.50 81.2. 3S.39 .90

42:00 27.07 3 42.Z0 78.89 39.55 .90

2:00 23.88 1 44.49 76,01 32.52 .90
"23:0 ; 23.88 2 42.56 81.38 34.5' .90
23:00 23.68 3 41.57 78.62 39.31 .90

24:00 24.59 1 44.33 7S.97 32.70 .90
24400 24.99 2 4Z.SO 81.93 34.88 .90
24:00 24.59 3 41.79 78.35 39.35 .90

2S:za 23.04 1 0.00 999.00 999.00 0.00
2S:00 23.04 2 0C00 999,00 999.0U 0.00
2s:00 23.04 3 0.00 999.00 999.00 0.00
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26:00 37.19 1 0.00 999.00 999.00 0.00
'6:00 37.19 2 0.00 999.00 999.00 0.00
26:00 37.19 3 0.00 999.00 999.00 0.00

27:00 S1.74 1 0.00 999.00 999.00 0.00
27:00 S!.74 2 0.00 999.00 999.00 0.00
27:00 51.74 3 0.00 999.00 999.00 0.00

28:,0 51.97 I 0.00 999.00 999.00 0.00
C•:8O 51.87 2 0.00 999.00 999.00 0.00
9:-,0 51.87 3 0.00 999.00 999.00 0.00

22:@0 5179 1 48.97 78,S 62.49 .90
29:,0 £1.79 47.71 89.51 64.69 .90
"9:80 51.79 3 47.44 92.84 69.89 .90

30 -, .. 3 I 46.3S 77,73 49.SS .90
:o .. 15.Z3 . 51.88 .90
80 - 8.2 3 43.5 90.'i 56.69 .90

"0 24.30 1 1. • .39 74.97 34.Z6 .90
3!:'00 24.30 42.83 85.08 36,51 .90

8• 8 24.30 3 41.48 87.86 41.14 .90

00 2.88 4.89 74,S1 3-273 .9

jo0 23.98 2 41.42 84.58 34.74 .90
3 00 23.88 3 40.82 88.26 339.2 .90

"@ 2-,Q3. 1 43.97 '4.93 32.45 .90
33-08 3.30 2 42.`1 84.81 34.61 .90

34-:00 3 40.49 6E.04 39.01 .S0

34S 25.6 1 44.00 74,90 33.08 .90
3:• ^5.66 3 4.597 05.00 35.,6 .90
34;,00 '5.66 3 48AM V7.9 39.4s .0

6%~ 4Z76 4 3.89 75.47 3Z.90 so0
35:0 24.76 2 42.6' 89.46 34A9 .90
~Z0: :4.75 3 40.78 66,0 39.31 .0

•35:i ,743 , 44,34 74,65 33,77 .30

6,: 40 2ý7.43 2 l2.43 85.S7 3S,56 .90
38:00 27a.43 3 A0.81 C6.61 ý.69 .90

:0¢ 2, 44.2 75.09 32.73 .90
37:00 23.81 2 4:.71 85,25 34.85 .,0
37:0 23.91 3 �0.97 66.42 39.26 .90

38:00 24.59 1 A4.06 75.13 32.90 .90
36:00 - 4.Ss 2 42.S8 GS.69 34.99 .90
38s00 24.59 3 41.95 86.07 39.4e .so

39800 23.43 1 44.01 7.,09 32.42 ,90
39:00 23.43 Z 42.31 64.54 34.54 .90
35:0. 23.43 3 A!.-37 8.73 39.08 .90



40: 00 23.9 1 43.97 75.13 2.,42 .90
40;00 Z3.39 2 42.62 84.31 J4.61 .90
40:00 23.39 3 41.17 86.27 39.18 .90

41:00 23.71 1 43.92 7S.S1 32.49 .90
41:00 23.,71 2 42.73 83.77 34.64 .90
4'1:00 23171 3 40.96 86.61 39.11 .90

42:00 23.57 1 43.86 7S.47 32.49 .90
42:00 23.S7 2 42.60 84.88 34.64 .90

42:00 23.S7 3 41.17 8r.69 39.15 .90

43:00 26.02 1 43.84 7.59 33.22 .90
43:00 26.02 2 42.64 £5.23 35.36 .90
43:00 26.02 3 41.78 85.92 39.72 .90

44:00 23.01 1 43.7' 7S.63 32.17 .90
44:00 23.01 2 42.76 84.58 34.43 .90
44:00 23.01 3 4 '1 86.23 38.98 .90

45:00 22.80 1 43.66 7S.66 31.93 .90
49:00 22.80 42.02 85.31 34.08 .90
4S:00 22.80 3 41.',8 86.07 38.71 .90

43:00 22.80 1 43.68 75.7G 31.93 .90

46:00 22.80 2 42.24 85.81 34.12 .90

46.00 22.80 3 41.71 85ý84 38.81 .90

47:00 23.16 1 43.71 "75.93 32,21 .90

47:Z0 23.15 2 42.1P 86.07 34.36 .90
47:00 23.15 3 41.85 85.88 39.01 .90

48:00 27,20 1 43.72 7S,62 33.36 .90
48:00 27.20 2 42.34 86.15 35.20 .90
48:00 27.20 3 42.22 86,38 39.65 .S0

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 9
COWLER NUMBER: 3 COOLOOWN TIME: 10

COOLERS ONi ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 12

COnLER NUMBER: 2 COOLDOWN TIME: 15
COOLER NUM1BER: 3 COOLDOWN TIME: 19
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CY'CLE NUMBER: 20 STARTED: 18 Aug 1987 08:29:00

ELPPc-'Et CHAMBER COOLER
TIME TEMP I POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C• (W) (K) (C) (W)

00:1s 23.36 1 0.00 999.00 999.00 0.00
0i0:1:n 3.36 2 0.00 999.00 999.00 0.00
00:1s 23.36 3 0.00 999.00 999.00 0.00

01:00 22.90 1 0.00 999.00 999.00 0.00
01:00 22.90 2 0.00 999.00 999.00 0.00
01:00 2:.90 3 0.00 999.00 999.00 0.00

02:00 -3.87 1 0.00 999.00 999.00 0.00
0200 -3.0, 2 0.00 999.00 999.00 0.00
02:00 -3.87 3 0.00 999.00 999.00 0.00

03:00 -31.21 1 0.00 999.00 999.00 0.00
03:00 -31.21 2 0.00 999.00 999.00 0.00
01:00 -31.21 3 0.00 999.00 999.00 0.00

04:00 -32.79 1 0.00 999.00 999.00 0.00
e4:00 -32.79 2 0.00 999.00 999.00 0.00
C4:00 -32.79 3 0.00 999.00 999.00 0.00

05:00 -31.92 1 39.69 62.65 -24.72 .90
0S:00 -31.92 2 39,2S 70.62 -22.46 .90
05:00 -31.92 3 36.31 71.94 -18.97 .90

06:00 -6.98 1 40.08 67.64 -2.26 .90
06:00 -6.98 2 40.11 78.31 -. 58 .90
06.00 -6.98 3 38.99 76.16 3.19 .90

07:00 21.96 1 43.46 73.17 27.20 .90
07:00 21.96 2 41.70 80.73 28.86 .90
07:00 21.96 3 39.69 80.08 32.42 .90

08:00 27.07 1 44.19 74.93 33.11 .90
08:00 27.07 2 42.53 81.15 34.88 .90
08:00 27.07 3 40.27 80.69 39.01 .90

09:00 27.24 1 44.33 74.93 33.22 .90
09:00 27.24 2 42.33 80.92 3S.02 .90
09:00 27.24 3 40.75 80.8S 39.31 .90

10:00 24.02 1 44.26 74.78 32.52 .90
10:00 24.02 2 42.39 80.12 34.61 .90
10:00 24.02 3 41.0S 80.65 39.08 .90

11:00 22,73 1 44.23 74.70 31.93 .9.
11:00 22.73 2 42.60 80.39 34.19 .90
11:00 22.73 3 41.18 80.73 38.74 .90
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12:00 27.47 1 44.23 74.63 33.39 .90
12:00 27.47 2 42.73 79.92 35. 16 .90
12:00 27.47 3 41.45 80.58 39.48 .90

'3:00 23.15 1 44.32 74.63 32.21 .90
13:00 23.15 2 42.80 80.Q2 34.43 .90
13:00 23.15 3 41.38 80.89 39.01 .90

14:00 22.87 1 44.25 74.63 31.97 .90
14:00 22.87 2 43.02 79.81 34.22 .90
14:00 22.87 3 41.54 80.50 38.77 .90

15:00 27.40 1 44.39 74.55 33.42 .90
15:00 27.40 2 43.37 79.85 35.50 .90
15:00 27.40 3 41.99 80.65 39.72 .90

16:00 23.85 1 44,27 74.59 32.38 .90
16:00 23.85 2 43.39 80.12 34.67 .90
16:00 23.85 3 41.81 80.77 39.11 .90

17:00 22.87 i 44.22 74.70 31.83 .90
17:00 22.87 2 43.54 79.92 34.22 .90
17:00 22.87 3 42.11 81.00 38.74 .90

,8:00 25.82 1 44.19 74.59 33.01 .90
18:00 25.82 2 43.44 79.89 35.06 .90
18:00 25.82 3 42.02 81.12 39.42 .90

19:00 23.46 1 44.18 74.63 32.31 .90
19:00 23.46 2 43.69 79.27 34.61 .90
19:00 23.46 3 41.57 80.ý'2 39.08 .90

20:00 27.37 1 44.16 74.66 33.22 .90
20:00 27.37 2 43.43 80.16 35.09 .90
20:00 27.37 3 41.96 81.15 39.38 .90

21:00 22.73 1 44.11 74.63 31.93 .90
21:00 22.73 2 42.86 80.08 34.22 .90
21:00 22.73 3 41.57 80.77 38.74 .90

22:00 27.20 1 44.19 74.82 33.I5 .90
22:00 27.20 2 43.18 80.77 34.99 .90
22:,0 27,20 3 41.77 81.97 39.25 .90

23:00 27.50 1 44.19 74.82 33.39 .90
23:00 27.50 2 43.27 81.38 35.43 .90
23:00 27.i 3 41.57 82.16 39.62 .90

24:00 27.34 1 44.16 74.74 33.29 .90
24:00 27.34 2 43.40 81.23 35.13 .90
24:00 27.34 3 42.00 82.96 39.38 .90

25:00 23.36 1 0.00 999.00 999.00 0.00
25:00 23.36 2 0.00 999.00 999.w0 0.00
25:00 23.36 3 0.00 999.00 999.00 0.00
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26:00 37.32 1 0.00 999.00 999.00 0.00
26:00 37.32 2 0.00 999.00 999.00 0.00
2S:00 37.32 3 0.00 999.00 999.00 0.00

-27:00 51.74 1 0.00 999.00 999.00 0.00
27:00 51.74 2 0.00 999.00 999.00 0.00
27:00 51.74 3 0.00 999.00 999.00 0.00

28:00 52.24 1 0.00 999.00 999.00 0.00
.28:00 52.24 2 0.00 999.00 999.00 0.00
S28:00 52.24 3 0.00 999.00 999.00 0.00

29:00 54.94 1 50.69 77.20 63.60 .90
29:00 54.94 2 47.19 91.46 65.09 .90
29:00 54.94 3 44.41 94.25 69.46 .90

3-:O0 38.37 1 47.61 76.58 49.65 .90
30 3:00 3 -7 44,93 91.75 51.65 .90
38:00 39,37 3 42.42 93.04 56.31 .90

"31:00 24.48 1 45.07 74.55 34..2 .90
31:00 Z4.48 42.26 88.22 36.27 .90
31:00 24.48 3 41.01 90.39 40.97 .90

32:00 24.66 1 44.68 74.13 32.87 .90
7-:00 24.56 2 42.75 88.00 34.85 .90
32:00 Z4.66 3 41.25 89.84 39.35 .90

-. 00 24.97 1 44.65 74.228 32,97 .90
33:00 24.97 2 42.72 88.26 34.88 .90

ý::00 24.97 3 41.38 88.63 39.18 .90

34:00 24.30 1 44.72 74.17 32.77 .90
"34:00 24.30 2 4.2.40 88.74 34.74 .90
J734:00 24.30 3 41.49 88.55 39.15 .90

S3:00 23.25 1 44,51 74.40 32.17 .90
35:00 23.25 2 42,00 90.50 34.12 .90
35:00 23.25 3 41.39 88.59 38.57 .90

36:00 25.76 1 44,56 74.40 32.94 .90
36:00 25.76 2 42.58 89.32 34.85 .90
36:00 25.76 3 42.05 88.15 39.18 .90

37:00 23.43 1 44.55 74.63 32.35 .90
37:00 23.43 2 42.71 89.21 34.43 .90

37:00 23.43 3 41.33 88.33 38.74 .90

38:00 24.55 1 44.38 74.63 32.80 .90
38:00 24.55 2 42.71 89.03 34,85 .90
38:00 24.55 3 41.40 87.67 39.11 .90

39:00 22.97 1 44.40 74.74 32.00 .90
39:00 22.97 2 42.57 88.77 34.12 .90
39:00 22,97 3 41.66 87.89 38.50 .90
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40:00 23.78 1 44.71 74.32 32.4S .90
40:00 23.78 2 41.53 90.65 34.29 .90
40:00 23.78 3 41.80 87.67 38.81 .90

41:00 27.73 1 44.62 74.51 33.39 .90
41:90 27.73 2 42.12 88.99 34.99 .90
41:00 27.73 3 41.76 87.45 39.31 .90

42:00 26.02 1 44.46 74.55 33.04 .90

42:00 26.02 2 42.46 88.15 34.92 .90
42:00 26.02 3 41.31 97.19 39.21 .90

43:00 23.57 1 44.48 74.51 32.42 .90
43:00 23.57 2 42.44 87.89 34.43 .90
43:00 23.57 3 41.24 87,75 38.74 .90

44:00 24.83 1 44.49 74.66 32.80 .90
44:00 24.83 2 42.84 87.63 34.74 .90
44:00 24.83 3 41.68 87,S2. 39.01 .90

45:00 23.53 1 44.38 74.70 32.31 .90
45:00 23.53 2 42.76 87.34 34.36 .90
45:00 23.53 3 41.37 87.60 38.67 .90

46:00 24.20 1 44.27 75.16 32.S6 .90
46:00 24.20 2 42.64 87.67 34.57 .90
46:00 24.20 3 41.37 87.41 38.81 .90

47:00 23.2S 1 44.49 75.24 32.21 .90
47:00 23.25 2 42.86 87.86 34.26 .90
47:00 23.25 3 41.08 87.78 38.54 .90

48:00 25.99 1 44.47 75.59 33.08 .90
48:00 25.99 2 42.92 87.67 34.9S .90

48:00 25.99 3 41.21 87.45 39,11 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 10
COOLER NUMBER: 3 COOLOOWN TIME: 10

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 12
COOLER NUMBER: 2 COOLOOWN TIME: 16
COOLER NUMBER: 3 COOLDOWN TIME: IS
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CYCLE NUMBER: 21 STARTED: 22 Aug 1987 07:51:00

ELAFSE0 CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C• (W) (V) (C) (W)

00:00 21.61 1 0.00 999.00 999.00 0.00
.0:00 21.61 2 0.00 999.00 999.00 0.00
00:00 21.61 3 0.00 999.00 999.00 0.00

01:00 22.94 1 0.00 999.00 999.00 0.00
01:00 -2.94 2 0.00 999.00 999.00 0.00
01:00 22.94 3 0.00 999.00 999.00 0.00

02:00 -4.16 1 0.00 999.00 999.00 0.00
o2:00 -4.16 2 0.00 999.00 999.00 0.00
0-02:00 -4.16 3 0.00 999.00 999.00 0.00

03:00 -3.66 1 0.00 999.00 999.00 0.00
03:00 -31.66 2 0.00 999.00 999.00 0.00
03:00 -31.66 3 0.00 999.00 999.00 0.00

04:00 -32.34 1 0.00 999.00 999.00 0.00
04:00 -32.34 2 0.00 999.00 999.00 0.00
04:00 -32.34 3 0.00 999.00 999.00 0.00

0S:00 -31.10 1 39.43 64.13 -24.79 .90
06:00 -31.10 2 39.41 71.16 -22.46 .90
05:00 -31.10 3 36.09 69.32 -20.89 .90

06:00 -8.26 1 39.71 69.29 -3.40 .90
06:00 -8.26 2 40.02 78.08 -1.49 .90
06:00 -8.26 3 37.75 73.40 .s9 .90

07:00 22.66 1 43.43 74.28 27.43 .90
07:00 22.66 2 42.47 82.39 29.08 .90
07:00 22.66 3 40.54 78.39 31.20 .90

08:00 24.73 1 44.0S 76.43 33.04 .90
08:00 24.73 2 43.82 82.93 35.16 .90
08:00 24.73 3 41.77 80.62 37.66 .90

09:00 22.73 I 43.97 76.43 32.45 .90
09:00 22.73 2 44.14 82.04 34.78 .90
09:00 22.73 3 41.92 79.23 37.19 .90

10:00 24.62 1 44.14' 76,47 33.18 .90
10:00 24.62 2 44.11 82.81 35.39 .90
10:00 24.62 3 41.25 81.19 37.62 .90

11:00 25.82 1 44.14 76.62 33.42 .90
11:00 25.82 2 43.94 82.16 35.60 .90
11:00 25.82 3 42.02 80.62 37.93 .90
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12:00 27.60 1 44.07 76.62 33.74 .90
12:00 27.60 2 43.68 81.38 35.73 .90
12:00 27.60 3 41.65 80.08 38.06 .90

!3:00 25.99 1 44.10 76.74 33.49 .90
13:00 25.89 L 44.12 81.27 35.67 .90
13:00 25.89 3 42.25 80.58 38.06 .90

14:00 25.95 1 44.12 76.51 33.49 .90
14:00 25.95 2 43.73 81.77 35.63 .90
14:00 25.95 3 42.40 80.35 38.00 .90

15:00 23.18 1 43.93 76.47 32.49 .90
15:00 23.18 2 43.32 82.31 34.71 .90
15:00 23.18 3 42.42 80.19 37.19 .90

16:00 27.70 1 44.09 76.47 33.91 .90
16:00 27.70 2 43.41 82.04 35.73 .90
16:00 27.70 3 42.31 80.12 38.20 .90

17:00 23.57 1 44.12 76.39 32.80 .90
17:00 23.57 2 43.13 83.04 34.88 .90
17:00 23.57 3 42.34 79.85 37.42 .90

18:00 24.80 1 44.13 76.43 33.18 .90
18:00 24.80 2 43.55 82.08 35.43 .90
18:00 24.80 3 42.26 79.16 37.79 .90

19:00 24.27 1 44.09 76.47 33.15 .90
19:00 24.27 L 43.54 82.31 35.46 .90
19:00 24.27 3 47-32 79.42 37.79 .90

20:00 23.08 1 43.96 76.39 32.42 .90
20:00 23.08 2 43.33 82.35 34.61 .90
20:00 23.08 3 42.31 79.39 37.AP .90

2115 .. •273 1 43,93 76.51 32.31 .90
21:15 22,73 2 43.41 80.65 34.54 .90
21:15 22.73 3 42.19 78.85 36.98 .90

22:00 27,53 1 43,98 76,74 33,77 .90
22:00 27,53 2 43.38 80.39 35,70 .90
22:00 27.53 3 4Z.23 78.69 38.06 .90

23:00 27.37 1 44.01 76.70 33.77 .90
23:00 27.37 2 43.48 80.62 3S.73 .90
23:00 27.37 3 42.43 7%.46 36.13 ,90

24:00 23,71 1 43.90 76.70 32.87 .90
24:00 23.71 2 43.16 81.77 34.9S .90
24:00 23.71 3 42.31 78.66 37.49 .90

25:00 23.08 I 0.00 999.00 999.00 0.00
25:00 23.08 2 0.00 999.00 999.00 0.00
25:00 23.08 3 0.00 999.00 999.00 0.00
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26:00 37.42 1 0.00 999.00 999.00 0.00
26:00 37.42 2 0.00 999.00 999.00 0.00
26:00 37.42 3 0.00 999.00 999.00 0.00

27:00 52.05 1 0.00 999.00 999.00 0.00
27:00 52.05 2 0.00 999.00 999.00 0.00
27:00 52.05 3 0.00 999.00 999.00 0.00

28:00 52.31 0.00 999.00 999.00 0.00
28:00 S2.31 2 0.00 999.00 999.00 0.00
28:00 52.31 3 0.00 999.00 999.00 0.00

29:00 55.27 1 50.10 81.81 64.30 .90
29:00 55.27 2 46.83 91.60 6S.62 .90
29:00 55.27 3 43.71 93.26 68.00 .90

30:00 39.62 46.9E 80.96 50.80 .90
-0:00 39.6Z 2 44,5S 90.57 52.49 .90
30:00 39.62 3 43.52 93.73 54.96 .90

31:00 24.73 1 44.27 *9.16 34.88 .90
31:00 24.73 2 43.00 85.57 36.8S .90
31:00 24.73 3 41.49 91.93 39.18 .90

32:00 27,53 1 43.91 79.31 33.84 .90
-':00 17153 2 42.86 86.38 35.50 .90
3":00 27.53 3 41.65 901zi 37.96 .90

33:00 Z4.80 1 43.83 79.89 33.Z5 .90
33:00 Z.480 2 43,02 85.57 35.09 .90
33:00 24.,0 3 41.31 89.40 37.66 .90

3.:00 23.25 43,69 80.'7 3Z.80 .90
34:00 23.25 2 42.92 85.69 34.74 .90
34:00 2325 3 41.44 89.2S 37.29 .90

48:90 -,.'1 1 40.00 75.70 4.00 .90
49:00 -4.70 u 39.00 78.90 6.00 .90
48:00 -4.70 3 37,S0 63.70 9.00 .90

COOLEgi ON: ELAPSEO TIME - 4:00

COOLER NUMBER: I COOLDOWN rIME: 8
COOLER NUMBER: : COOLOOWN TIME: 10
COOLER NUMBER: 3 COOLONN TIME: 10

COOLERS ON; ELAPSEO TIME - 28:00

COOLER NUMBER: I COOLDOWN TIME: 12
COOLER NUMBEP: 2 COOLOOWN TIME: IS
COOLER NUMBER: 3 COOLOOWN TIME: IS
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CYCLE NUMBER: 22 STARTED: 27 Aug 1987 08:34:00

ELAPSED CHAMBER COOLER
TIME IEMP # POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C) (W) (K) (C) (W)

-------------------------------------

00:00 23.67 1 0.00 999.00 999.00 0.00
00:00 23.67 2 0.00 999.00 999.00 0.00
00:00 23.67 3 0.00 999.00 999.00 0.00

01:00 23.81 1 0.00 999.00 999.00 0.00
01:00 23.81 2 0.00 999.00 999.00 0.00
01:00 23.81 0.00 999.00 999.00 0.00

02:00 -4.49 1 0.00 999.00 999.00 0.00
02:00 -4.49 2 0.00 999.00 999.00 0.00
02:00 -4.49 3 0.00 999.00 999.00 0.00

03:00 -31.62 1 0.00 999.00 999.00 0.00
03:00 -31.62 2 0.00 999.00 999.00 0.00
03:00 -31.62 3 0.00 999.00 999.00 0.00

04:00 726.00 1 0.00 999.00 999.00 0.00
04:00 726.00 2 0.00 999.00 999.00 0.00
04:00 726.00 3 0.00 999.00 999.00 0.00

05:00 -31.29 1 39.44 64.38 -23.89 .90
05:00 -31.29 2 38.99 69.78 -20.96 .90

5o:00 -31.29 3 46.00 68.25 -16.05 .90

06:00 -6.98 1 40.71 68.98 -1.86 .90
06:00 -6.98 2 40.38 73,21 .48 .90
06:00 -6.98 3 38.43 71.73 3.96 .90

07:00 26.81 1 44.48 73.36 29.31 .90
07:00 26.81 2 43.27 78.12 30.92 .90
07:00 26.81 3 41.74 77.50 34.43 .90

08:00 27,43 1 44.93 77.04 35.36 .90
08:00 27.43 2 44.37 78.81 37.90 .90
08:00 27.43 3 43.20 81.23 41,65 .90

09:00 27.63 1 44.99 76.97 3S.16 .90

09:00 27.63 2 44.73 79.20 37.86 .90
09:00 27.63 3 42.82 80.73 41.S4 .90

10:00 27.70 ! 44.86 77.20 35.20 .90
10:00 27.70 2 44.84 79.00 37.86 .90
10'00 27.70 3 42.56 80.19 41.41 .90

11:08 27.53 1 44.92 77.12 35.16 .90

11:00 27.53 2 45.18 77.23 37.90 .90
11:00 27.53 3 42.72 80.19 41.44 .90
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12:00 27.60 1 4S.15 76.66 35.13 .90
12:00 27.60 2 4S.02 77.62 37.79 .90
12:00 27,60 3 42.81 80.39 41.41 .90

13:00 29.08 1 4S.03 76.8S 35.20 .90
13:00 29.08 2 44.89 77.81 38.03 .90
'P:00 29.08 3 43.06 80.65 41.65 .90

1-1:00 22.90 1 44.30 76.70 33.98 .90
14:00 22.90 2 44.45 79.31 37.25 .90

!4:00 22.90 3 42.93 80.31 40.94 .90

15:00 22.55 1 44.90 76.66 33.74 .90
1S:00 225ss 2 44.37 79.23 37.05 .90
15:00 22.55 3 42.79 90.69 40.83 .90

16:00 22,76 1 44.76 76.78 33.67 .90
!E:10 22.76 2 44.25 79.50 36.88 .90
16:00 2.76 3 42.72 79.S4 40.67 .90

17:00 24.16 1 44.60 77.00 34.29 .90
17:00 24.16 2 43.90 79.39 37.42 .90
t7:00 24.16 3 42.66 79.96 41.14 .90

18:00 24.67 1 44.57 77.16 34.57 .90
19:00 24.87 2 14.07 79.39 37.56 .90
18:00 24.97 3 42.53 79.92 41.27 .90

19:00 Z3.64 1 44.49 77.20 34.1S .90
19:00 23.64 2 44.18 79.12 37.35 .i0
!9:10 23.64 3 42.43 80,08 41.00 .90

'0:0 23,11 ' 4'.56 76.97 34.01 .90
20:0 2.1. l. 2 43.62 79,85 37.25 ,s0
Z0200 23.11 3 42.38 80.39 40.97 .90

21:00 23.53 I 44.67 76.43 34.12 .90
21:00 23.S3 2 43.94 80.12 37.26 .90
21:00 23.53 3 -2.57 80.62 40.97 .90

22:00 25.66 1 44.S7 76.47 34.74 ,90
22:,00 S.66 2 44.19 79.S0 37.66 .90
Z2:00 25.66 3 42.39 80.58 41,27 .90

-1:00 Z3.0- I 44.5! '6.43 33.74 .90
23:00 23.0! . 44.16 79.46 38.92 .90
.;:00 Z3.01 3 42.81 80.69 40.73 .90

24:00 22.76 I 44.63 76.28 33.53 .90
Z4:00 22.76 2 44.01 79.54 36.71 .90
24:00 22.76 3 42.29 60.73 40.53 .30

2:S00 726.00 I 0.00 899.00 999.00 0.00
2S:00 726.00 2 0.00 899.00 991.00 0.00
25:00 726.00 3 0.00 999.00 999.00 0.00
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626:00 3-.57 1 0.00 999.00 999.00 0.00
26:00 37.52 2 0.00 999.00 999.00 0.00
-26:00 -72.2 3 0.00 999.00 999.00 0.00

27:00 51.78 1 0.00 999.00 999.00 0.00
27:00 51.76 2 0.00 999.00 999.00 0.00
27:00 51.78 3 0.00 999.00 999.00 0.00

28:00 S1.86 1 0.00 999.00 999.00 0.00
"28:00 51.86 2 0.00 999.00 999.00 0.00
28:00 51.86 3 0.00 999.00 999.00 0.00

29:00 55.58 1 51.17 80.42 6S.39 .90
29:00 S5.58 2 47.45 89.47 67.75 .90
"29:00 55.58 3 4S.1l 98.73 71.20 .90

30:00 43.98 1 47.47 80.27 52.46 .90
30:00 43.98 2 45.34 88.88 55.13 .90
"30:00 43.98 3 43.68 98.69 58.57 .90

31:00 24.41 1 45.55 77.73 36.14 .90
31:00 24.41 2 43.83 85.42 33.18 .90
31:00 Z4.41 3 41.62 97.89 42.73 .90

32:00 24.94 1 45.07 77.27• 34.85 .90
32:00 24.94 2 43.62 84.65 37.66 .90

32:00 24.94 3 40.92 99.06 41.11 .90

33:00 22.73 1 44.88 77.3S 33.67 .90
33:00 22.73 2 43.75 84,23 36.85 .90
33:00 22.73 3 40.94 59.54 40-29 .90

34:00 22.76 1 44.91 77.39 33.74 .90
34:00 Z2,76 2 43.36 84.54 36.85 .90
34:00 22.76 3 40.79 98.55 40.36 .90

35:00 23.64 1 44.99 77.3S 34.40 .90
35:00 23.64 2 43.93 81.50 37.42 .90
35,00 23.64 3 40.92 98.47 40.87 .90

36:00 23.88 1 44.8S 77.27 34.47 .90
36:00 23.88 2 43,77 81,97 37.49 .90
36:0 23.8e 3 41.1.2 98.47 41.00 .90

37:00 24.02 1 44.76 77,46 34.33 .90
37:00 2d.02 2 43.84 80.OS 37.32 .90
37:00 24.02 3 40.75 96.14 40.77 .90

38:00 23.18 1 44.73 77.66 33.9w .90
38:00 23.10 2 43.80 81.35 37.19 .90
38:00 23.18 3 41.00 98.03 40.63 .90
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39:00 24,27 1 44.77 77.93 34,S0 .90
39:00 24.27 2 44.01 81.31 37.6 .90

39:00 24.27 3 40.98 95.86 40.97 .90

40:00 27.63 1 44.89 77.73 35.16 .90

40:00 27.63 2 43.91 81.54 37.83 .90
40:00 27.63 3 41.38 97.92 41.17 .90

41:00 29.18 1 44.66 78.04 35.02 .90
41:00 29.18 2 43.84 81.46 37.83 .90
41:00 29.18 3 41.25 97.41 41.11 .90

42:00 29.28 1 44.71 78.23 35.06 .90
42:00 29.28 2 43.56 81.23 37.83 .90
42:00 29.28 3 40.88 97.04 41.11 .90

43:00 25.79 1 44.69 78.23 34.74 .90
43:00 2S.79 2 43.69 81.23 37.59 .90
43:00 25.79 3 40.84 96.67 40.94 .90

44:00 29.11 1 44.58 78.16 34.81 .90
44:00 29.11 2 43.69 81.73 37.59 .90
44:00 29.11 3 40.94 96.97 40.90 .90

-----------------------------------------
COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLDOWN TIME: 9
COOLER NUMBER: 2 COOLOOWN TIME: 11
COOLER NUMBER: 3 COOLOOWN TIME: 9

COOLERS ONi ELAPSEO TIME - 28:03

COOLER NUMBER: I COOLOOWN TIME: 12
COOLER NUMBER: Z COOLOOWN TIME: 14
COOLER NUMBER: 3 COOLOOWN TIME: 15

--------------
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CYCLE NUMBER: 23 STARTED: I Sep 1987 07:57:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C) (W) (K) (C) (W)

00:00 22.59 1 0.00 999.00 999.00 0.00
00:00 22.59 2 0.00 999.00 999.00 0.00
00:00 22.59 3 0.00 999.00 999.00 0.00

01:00 23.64 1 0.00 999.00 999.00 0.00
01:00 23.64 2 0.00 999.00 999.00 0.00
01:00 23.64 3 0.00 999.00 999.00 0.00

02:00 -3.73 3 0.00 999.00 999.00 0.00
02:00 -3.73 2 0.00 999.00 999.00 0.00
02:00 -3.73 3 0.00 999.00 999.00 0.00

03:00 -30.97 0.00 999.00 999.00 0.00
03:00 -30.95 2 0.00 999.00 999.00 0.00
03:00 -30.95 3 0.00 999.00 999.00 0.00

04:00 -32.45 3 0.00 999.00 999.00 0.00
04:00 -32.41 2 0.00 999.00 999.00 0.00
04:00 -32.41 3 0.00 999.00 999.00 0.00

05:00 -30.69 1 39.69 64,17 -24.23 .90
05:00 -30.69 2 38.58 84.12 -61.68 .90
05:00 -30.69 3 35.83 69.51 -'8.75 .9S

06:00 -7.68 1 40.59 68.60 -2.59 .90
06:00 -7.68 2 40.62 78,66 -. I5 .90
06:00 -7.68 3 38.13 73.55 3.04 s90

07:00 26.05 1 44,71 73.36 29.01 .90
07:00 26.05 2 43.1' 81,46 30.72 .90
07:00 26.05 3 43.8; 80.77 34.67 A90

08:00 28.72 1 46.0Z 74.65 3S.5@0 .0
08:00 28.72 2 4S.25 84.96 38.17 .90
08:00 ?R.72 3 44.06 82.96 42.05 .90

09:00 27,53 1 46.05 74.82 3S.60 .90
09:00 27.53 2 43.99 89.9S 39.03 .io
09:00 27.S3 3 43.56 83.19 4Z.09 .93

10:00 24.41 1 4S.81 74.97 34.64 .so
10:00 24.41 2 43.89 92.04 37.52 .90
tO:00 24.41 3 43.S6 82,27 41.68 .90

111:0 23.04 1 4S.71 71.20 34,01 .90
1100 23.04 2 43.23 92.41 37.1T .90
tI:O0 23.04 3 43.51 82.65 41.31 .9
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12:00 23.95 1 45.77 75.32 34.36 .90
12:0e 23.95 2 44.47 91.86 37.46 .90
12:00 23.95 3 43.91 82.20 41.48 .90

13:00 23.57 1 45.89 74.93 34.36 .90
13:00 23.57 2 44.22 91.57 37,52 .90

w:oo 2?.5' t 45.96 74.43 35.36 .90
4:0 27.37 2 44,7i 91.39 37.86 .90
I:0 27. 57 3 43.Z3 83.6Z 41.68 .90

5ON Zu. 2 I 45,e7 74.=9 34.40 .90
15:30 23,92 2 44.42 90.46 37.52 .90

:2 23.92 3 43.11 85.11 41.31 .90

15:O0 Z3.29 1 45,86 74.66 34,22 .90
'9:08 w 44.04 90.96 37.46 .90
16:00 2>29 3 42.18 65.73 41.11 .90

7:22 23.04 I 45,71 '5.05 34.15 .980
'7:0 23.0 2 44.32 e9.84 37.39 .90
17:i - 5I.z7 41.00 .90

18:0 3.!1 59 7.5 3.5 .90
I.'C ,? . 37.39 go

69.40.90

180 Z>1 3 z: 95.39 41.04 .90

:900 2 .i3 I 43.69 88.70 374,2 S9O

9:02 423• 487.39 6 3.5 39.07 .90

:~;2 43 3 . 6 8.34 41.54 .90

.CO:'20 23.'9 1 45.57 73,51 33.98 .90

28:0 •. 0 43.55 86.70 37.42 ,•

.90

2?:4 24A1 q9>~ 8.9840 .90

01:0 >9 3 45..14 9923j 317.2

fl ~ 22.35 C4 9, 3 -0409 .9 i6

'0 23.6 2 h5.'!" fq. A1 37.93 .60

2!:0 28.5 1 3.50~ . 9 3.95 0.90

2S:00 112.3s9 3 41.1 8.999.0 91! TO.a le

25:00 22.69 2 0.00 MA.0N sse oe
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26:00 37.49 I 0.00 999.00 999.00 0.00
25:00 37.49 2 0.00 999.00 999.00 0.00
125:00 37.49 3 0.00 999.00 999.00 0.00

'27:00 51.39 I 0.00 999.00 999.00 0.00
'27:00 91.39 2 0.00 999.00 999.00 0.00
27:00 S1.33 3 0.00 999.00 999.00 0.00

28:00 52.10 1 0.00 999.00 999.00 0.00
-,:00 92.10 2 0.00 999.00 099.00 0.00
28:00 52.10 3 0.00 999.00 999.00 0.00

25:00 51.71 I 51.l1 79.42 64.93 .90
29:00 51.71 2 49.14 86.42 68.01 .90
29:00 S1.71 3 44.89 96.86 71.37 .90

30:00 38.00 1 48.29 78.00 51.59 .90
30:00 38.00 2 46.98 84.81 54.65 .90
30:00 38.00 3 43.83 96.56 58.41 .90

31:00 25.86 1 45.95 76.01 37,35 .90
31:00 25.86 2 45.55 82.39 40.43 .90
31:00 25.86 3 41.82 9G.56 44.15 .90

32:00 23.39 1 4S.48 75.32 34.26 .90
32:00 23.39 2 45.59 81.23 37.56 .90
32:00 23.39 3 41.51 98.18 41.11 .90

COOLERS ON! ELAPSED TIME = 4:00

COOLER NUMBER: I COOLDOWN TIME: 9
COOLER NUMBER: 2 COOLDOWN TIME: 16
COOLER NUMBERi 3 COOLOOWN TIME: 10

COOLERS ON; ELAPSED TIME - 2b:00

COOLER NUMBER: 1 COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLOOWN TIME: 14
COOLER NUMBER: 3 COOLDOWN TIME: IS
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CYCLE NUMBER: 24 STARTED: 4 Sep !987 08:S8:00

EL- rPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD

(C, (W) (N) (C) (W)

00:00 54.35 1 0.00 999.00 999.00 0.00
00:00 54.35 2 0,00 999.00 999.00 0.00
00:00 54.35 3 0.00 999.00 999.00 0.00

-@if:o0 23.23 1 0.00 999.00 999.00 0.00
01:00 23.29 2 0.00 999.00 999.00 0.00
.. ..0 2 3 0.00 999.00 999.00 0.00

02:00 -4.46 1 0.00 999.00 999.00 0.00
02:00 -4.46 2 0.00 999.00 999.00 0.00
o2:00 -4.46 3 0.00 999.00 999.00 0.00

03:00 -31.85 1 0.00 999.00 999.00 0.00
03:00 -31.85 2 0.00 999.00 999.00 0.00
03:00 -31.85 3 0.00 999.00 999.00 0.00

04:00 -32.52 1 0.00 999.00 999.00 0.00
04:00 -32.52 2 0.00 999.00 999.00 0.00
04:00 -3.-52 3 0.00 999.00 999.00 0.00

05:00 -35.01 1 40.07 65.57 -24.46 .90
6OS:00 -35.01 2 39,67 80.46 -21.S3 .90

05:00 -35.01 3 35.77 70.51 -18.87 .90

06:00 -7.49 1 40.30 69.67 -2.04 .90
06:00 -7.49 2 42.83 74,40 .48 .90
06:00 -7.49 3 38.08 73.90 3.33 .90

07:00 21,82 1 44.64 74.20 28.6S .90
07:00 21.82 2 45.59 78.S4 30.82 .90
07:00 21.82 3 42.16 80.39 33.98 .90

08:00 28.68 1 45.91 75.43 35.70 .90
08:00 N8.68 2 47.28 80.62 38.67 .90
08:00 Z6.68 3 43.16 83.6S 41.81 .90

09:00 38.82 1 45.62 77.27 35.67 .90
09•00 28.82 2 47.41 80.00 38.74 .90
09:00 U0.82 3 43.12 83.73 41.81 .90

10:00 2Z.69 1 4S.60 77.23 34.47 .90
10:00 32.69 2 46.46 81.00 37.73 .90
10:00 22.69 3 42.41 83.69 41.00 .90

11.:00 29.11 46.63 7E.79 3S.67 .So
11:00 29.11 2 46.46 V.38 38.54 .90
11:00 29.11 3 42.70 84.00 41.65 .90
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S12:00 22.69 1 45.56 76.55 34.33 .90
12:00 22.69 2 45.93 80.89 37.52 .90
12:00 22.69 3 42.63 84.19 40.87 .90

13:00 23.60 1 45.50 76.70 34.85 .90
13:00 23.60 2 45.85 81.1S 37.79 .90
!3:00 23.60 3 42.57 85.19 41.24 .90

14:00 29.05 1 45.54 76.55 35.46 .90
14:00 29.05 2 46.41 81.08 38.20 .90
14:00 29.05 3 42.57 85.69 41.34 .90

15:00 24.83 1 45.50 76.93 35.45 .90
15:00 24.83 2 46.63 81.65 33.33 .90
-1:00 24.83 3 42.33 85.65 41.51 .90

16:00 24.23 1 45.46 76.62 35.16 .90
16:00 24.23 2 46.48 81.77 38.27 .90
16:00 24.23 3 42.36 85.69 41.41 .90

17:00 23.36 1 45.39 76.62 34.78 .90
17:00 23.36 2 46.85 81.27 37.93 .90
17:00 23.36 3 42.31 85.92 41.11 .90

18:00 27.83 1 45.39 76.62 35.87 .90
18:00 27.83 2 46.31 81.12 38.40 .90
18:00 27.83 3 42.31 86.07 41.54 .90

19:00 25.08 1 45.25 76.81 35,56 .90
19.00 25.08 2 46.27 81.65 38.33 .90
19:00 25.08 3 42.36 86.50 41.51 .90

20:00 23,32 1 45.20 76.78 34.64 .90
20:00 23,32 2 48.16 80.92 37.73 .90
20:00 23.32 3 42.12 86.30 40.94 .90

21:00 22,66 1 45,18 76,81 34.40 .90
21:00 22.66 2 45.26 81,46 37.52 .90
21:00 22.66 3 41,96 87.27 40.73 .90

22:00 23.18 I 45.20 76.89 34.57 ,90
22:00 23.18 2 46.82 81,77 37.62 .90
22:00 23.18 3 41.77 87.01 40.80 .90

23:00 28.98 1 45,17 76.97 35.67 .90
23:00 28.98 2 46.17 81.77 38.54 .90
23:00 28.98 3 42.02 87.52 41.44 .90

24:00 25.76 I 4S,1S 77.12 35.50 .90
24:00 25.76 2 46.61 81.58 38,27 .90
24:00 25.76 3 41.94 87.27 41.34 .90

25:00 23.18 1 0.00 999.00 999.00 0.00
25:00 23.18 2 0.00 999.00 999.00 0.00
25:00 23.18 3 0.00 999.00 999.00 0.00

13-M



26:00 37.12 1 0.00 999.00 999.00 0.00
-26:00 37.12 2 0.00 999.00 999.00 0.00
26:00 37.12 3 0.00 999.00 999.00 0.00

27:00 52.02 0.00 999.00 999.00 0.00
27:00 52.02 2 0.00 999.00 999,00 0.00
27:00 52.02 3 0.00 999.00 999.00 0.00

28:00 S1.82 1 0.00 999.00 999.00 0.00
Z8:00 51.82 2 0.00 939.00 999,00 0.00
28:00 51.82 3 0.00 999.00 999.00 0.00

29:00 57.03 1 50.91 80.35 65.67 .90
29:00 57.03 2 50.53 86.57 68.50 .90
29:00 57.03 3 44.59 94.32 71.38 .90

30:00 3H.26 1 47.91 81.54 52.02 .90
70:00 37.85 2 47.94 86.94 55.23 .90
30:00 37,86 3 43.34 93.88 58.20 .90

31:00 25.62 1 45.59 78.58 37.79 .90
31:00 25.82 2 45.71 84.50 40.73 .90
S31:00 25.82 3 41.94 92.19 44.04 .90

32:00 24.27 1 45.09 78.31 35.02 .90
32:00 24.27 2 46.72 81.73 38.10 .90
32:00 24.27 3 41.65 91.46 41.17 .90

33:00 22.97 1 45.02 78.08 34.47 .90
33:00 22.97 2 46.31 82.31 37.7S .90
33:00 2.-97 3 41.68 90.98 40.73 .90

34:00 29.01 1 45.13 78.04 35.60 .90
34:00 29.01 2 46.41 81.85 38.44 .90
34:00 29.01 3 41.74 90.79 41.38 .90

39:00 27.57 1 44.96 77.93 35.83 .90
35:00 27.57 2 45.69 81.77 38.40 .90
35:00 27.57 3 41.91 90.57 41.58 .90

36:00 25.86 1 4S.02 78.08 35.50 .90
36:00 25.86 2 46.13 81.69 38.40 .90
36:00 25.86 3 41.88 90.48 41.48 .90

37:00 27.66 1 45.00 78.20 35.73 .90
37:00 27.66 2 45.75 80.65 38.33 .90
37:00 27.66 3 42.14 89.44 41,48 .90

38:00 29.18 I 44.81 78.27 35.50 .90
38:00 29,18 2 46.06 81.69 38.33 .90
-8:00 29.18 3 42.58 88.88 41.38 .90

39:00 27.63 1 44.84 78.69 35.60 .90
39:00 27.63 2 46.51 81.62 38.37 .90
39:00 27.63 3 42.49 88.88 41.44 .90
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40:00 27.57 1 44.97 78.85 35.63 .90
40:00 27.57 2 46.64 81.50 38.40 .90
40:00 Z7.57 3 42.24 89.10 41.44 .90

41:00 22.12 1 44.81 78.89 34.43 .90
41:00 22.82 2 46.59 81.27 37.76 .90
4!:00_) 2 22 3 42 .32 88.88 40.90 .90

42:00 29.31 i 44.93 78.93 35.73 .90

42:00 29.31 2 46.65 81.35 38.64 .90
42:00 29.31 3 42.17 89.58 41.58 .90

43:00 23.81 1 44.98 78.93 34.88 .90
43:00 -3.81 2 46.76 80.00 38.10 .90
43:00 231.81 3 42.05 89.55 41.21 .90

44:00 29.05 1 44.83 79.19 35.56 .90
44:00 29.05 2 46.14 80.12 38.54 .90
44:00 29.05 3 42.21 89.51 41.54 .90

45:00 22.59 1 44.71 79.81 34.43 .90
45:00 22.59 2 46.75 81.27 37.66 .90
45:00 22.59 3 42.11 89.32 40.80 .90

46:00 25.92 1 44.93 79.77 35.43 .90
46:00 25.92 2 46.88 80.92 38.33 .90
46:00 25.92 3 42.34 89.47 41.31 .90

47:00 22.90 1 45.00 79.85 34.64 .90
47:00 22.90 2 47.17 80.23 37.90 .90
47:00 22.90 3 42.27 89.58 40.94 .90

48:00 23.67 1 44.81 80.08 34.81 .90

48:00 23.67 2 47.31 79.73 38.06 .90
48:00 23.67 3 42.36 89.62 41.14 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 14
COOLER NUMBER: 3 COOLOOWN TIME: 10

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: I COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLOOWN TIME: 14
COOLER NUMBER: 3 COOLOOWN TIME: IS
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CYCLE NUMBER: 2S STARTED: 6 Sep 1987 08:59:00

"ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

--------------------------------------

00:15 999.00 1 0.00 999.00 999.00 0.00
00:15 999.00 2 0.00 999.00 999.00 0.00
00:15 999.00 3 0.00 999.00 999.00 0.00

01:00 999.00 1 0.00 999.00 999.00 0.00
01:00 999.00 2 0.00 999.00 999.00 0.00
01:00 999.00 3 0.00 999.00 999.00 0.00

02:00 999.00 1 0.00 999.00 999.00 0.00
02:00 999.00 2 0.00 999.00 999.00 0.00
02:00 999.00 3 0.00 999.00 999.00 0.00

03:00 999.00 1 0.00 999.00 999.00 0.00
03:00 999.00 2 0.00 999.00 999.00 0.00
03:00 999.00 3 0.00 999.00 999.00 0.00

04:00 999.00 1 0.00 999.00 999.00 0.00
04:00 999.00 2 0.00 999.00 999.00 0.00
04:00 999.00 3 0.00 999.00 999.00 0.00

09:00 -32.S6 1 40.84 70.39 -27.27 90
05:00 -32,56 2 0.00 236.64 -32.22 0.00
05:00 -32.56 3 35.97 91.13 -22.91 .90

06:00 -10.49 1 43.20 72.90 -6.52 .90
06:00 -10.49 2 0.00 248.58 -10.93 0.00
06:00 -10.49 3 37.79 90.76 -1.16 .90

07:00 22.45 1 44.93 81.42 26.64 .90
07:00 22.45 2 0.00 272.75 20.59 0.00
07:00 22.45 3 41.68 94.47 31.27 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 7
COOLER NUMBER: 2 COOLOOWN TIME: -7777
COOLER NUMBER: 3 COOLDOWN TIME: -8888

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: 1 COOLDOWN TIME: -9999
COOLER NUMBER: 2 COOLDOWN TIME: -9999
COOLER NUMBER: 3 COOLDOWN TIME: ,-9999
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CYCLE NUMBER: 26 STARTED: 30 Nov 1987 11:34:00

ELAPSED CHAMBER COOLER
TIME TEMP POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

---------------------------------------

00:00 21.77 1 0.00 999.00 999.00 0.00
00:00 21.77 2 0.00 290.51 999.00 0.00
00:00 21.77 3 0.00 291.14 999.00 0.00

01:00 23.54 1 0.00 293.07 999.00 0.00
01:00 23.54 2 0.00 292.16 999.00 0.00
01:00 23.54 3 0.00 292.75 999.00 0.00

02:00 -4.11 1 0.00 286.10 999.00 0.00
02:00 -4.11 2 0.00 284.97 999.00 0.00
02:00 -4.11 3 0.00 285.57 999.00 0.00

03:00 -31.52 1 0.00 263.86 999.00 0.00
03:00 -31.52 2 0.00 262.80 999.00 0.00
03:00 -31.52 3 0.00 263.50 999.00 0.00

04:00 -32.15 1 0.00 246.82 999.06 0.J0
04:00 -32.15 2 0.00 246.06 999.00 0.60
04:00 -32.15 3 0.00 246.70 999.00 2.00

06:00 -31.70 1 39.03 60.21 999.00 .90
05:00 -31.70 2 36.54 78.23 999.00 .90
05:00 -31.70 3 37.49 61,10 999.00 .90

06:00 -13.44 1 40.80 62.00 999.e0 .90
06:00 -13.44 2 39.29 72.36 999.09 .90
06:00 -13.44 3 38.20 63.68 939.00 .10

07:00 21.10 I 46.51 68.05 99? 06 .90
07:00 21.10 2 43.43 76.89 995.00 .90
07M00 21.1a 3 41.22 71.8- 999.00 .90

08:00 oil 3.01 46.l9 69.0 399M.V .90
08:00 23.81 2 43.A6 78.31 999.00 .90
08:00 23.81 3 41.62 73.51 999.00 .30

09a00 24.01 t 46.31 70.62 999.00 .90
09:00 24.01 2 --4.28 78.16 999 00 .90
09W00 24.01 3 41.64 73.S5 999.00 .90

10M00 24.43 1 46.43 70.89 999.69 .90
l1t00 24.43 2 43.96 78.08 999.00 .90
16:00 24.43 3 41.73 73.51 999.06 .90

11:00 22.79 1 46.13 71.27 999.00 .90
11100 22.79 2 43.67 78.04 999.00 .90
It1s" 22.79 3 41.54 73.59 999.00 .90
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12:00 24.49 1 46.13 71.46 999.00 .90

12:00 24.49 2 43.65 78.23 S99.00 .90
12:00 24.49 3 41.66 73.55 999.00 .90

13:00 23.25 1 46.24 71.46 999.00 .90
13:00 23.2S 2 43.57 78.08 999.00 .90
13:00 23.2S 3 41.59 73.47 999.00 .90

14:00 24.04 1 46.20 71.43 999.00 .90
14:00 24.04 2 43.81 77.66 999.00 .90
14:00 24.04 3 41.70 73.40 999.00 .90

15:00 23.26 1 46.13 71.39 999.00 .90
15:00 23.26 2 43.87 77.46 999.00 .90
15:00 23.26 3 41.47 73.44 999.00 .90

16:00 22.82 I 46.24 71.16 999.00 .90
16:00 22.82 2 43.67 77.20 999.00 .90
16:00 22.82 3 41.39 73.36 999.00 .90

17:00 25.59 1 46.36 71.35 999.00 .90
17:00 25.59 2 43.77 77.00 999.00 .90
17:00 25.59 3 41.36 73.44 999.00 .90

18:00 23.60 1 46.34 71,54 999.00 .90
18:00 23.60 2 43,57 77.12 999.00 .90
18200 23.60 3 41.51 73.63 999.00 .90

19:00 24.94 1 46.37 7f.39 999.00 .90
19:00 Z4.94 2 43.78 76.89 999.00 .90
19:00 24.94 3 41.45 73.70 999.00 .90

20:00 23.56 1 46.07 71.58 999.00 .90
20:00 23.56 2 43.68 77,20 999.00 .90
20:00 23.56 3 41.38 73.67 999.0Q .90

2:0o0 24.16 1 46.07 71.12 999.00 .90
21:00 24.16 2 43.87 76,81 999.00 .90
21:00 24.16 3 41.23 73,74 999.00 .90

22:00 23.19 1 46,14 71.23 999.00 A9@
22:00 25.19 2 44.04 76.51 999.00 .90
22:00 23.19 3 41.21 73.59 999.00 .90

23:00 25.66 1 46,11 71.08 999.00 .90
23t00 2S.66 2 44.33 76.24 999.00 .90
23:00 2S.66 3 41.42 73.59 999.00 .90

24:00 23.80 1 0.00 71.01 999.00 0.00
24:00 23.80 2 0.00 76.12 999.00 0.00
24:00 23.80 3 0,00 73.40 999.00 0.00

25:00 22.87 1 0.00 250.50 999.00 0.00
25:08 22.87 2 0.00 248,84 999.00 0.00

O2:00 22.87 3 0.0 248.04 999.00 0.09
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26:00 37.20 1 0.00 289.60 999.00 0.00
26:00 37.20 2 0.00 288.52 999.00 0.00
26:00 37.20 3 0.00 288.83 999.00 0.00

27:00 51.68 1 0.00 308.77 999.00 0.00
27:00 51.68 2 0.00 307.64 999.00 0.00
27:00 51.68 3 0.00 308.43 999.00 0.00

28:00 52.22 1 0.00 318.97 999.00 0.00
28:00 52.22 2 0.00 317.72 999.00 0.00
28:00 52.22 3 0.00 318.53 999.00 0.00

29:00 51.51 1 50.26 77.85 999.00 .61
29:00 51.51 2 47.41 75.62 999.00 .63
29:00 51.51 3 46.12 71.88 999.00 .62

30:00 38.31 1 48.24 76.16 999.00 .63
30:00 38.31 2 46.36 73,59 999.00 .63
30:00 38.31 3 44.17 69.74 999.00 .63

31:00 24.63 1 45,37 79.23 999.00 .90
31:00 24.63 2 44.48 77.73 999.00 .90
31:00 24.63 3 41.66 74.13 999.00 .90

32:00 24.27 1 45.26 77.85 999.00 .90
32:00 24.27 2 44.44 77.20 999.00 .90
32:00 24.27 3 41.70 73.55 999.00 .90

33:00 22.97 I 45.37 77.81 999.00 .90
33:00 22.97 2 44.50 76.85 999.00 .90
33:00 22.97 3 41.28 74.01 999.40 .90

34:00 23.01 1 45.09 77.62 999.00 .90
34:00 23.01 2 44.76 76.56 999400 .90
34:-0 23.01 3 41.36 73.97 999.00 .90

36:00 23.11 1 45.33 77.66 999.00 .90
3s:00 23.11 2 4S.04 76.66 999.00 .90
3S:00 23.11 3 41.09 74.17 999,00 .90

36:00 23.23 1 45.10 77.70 999.00 .90
36:00 23.23 2 44.97 76.55 999.00 .90
36:00 23.23 3 41.03 74.20 999.00 .90

37:00 23.35 1 45.07 77.77 999.00 .90
37:08 23.35 2 44.85 76.35 999.00 .90
37408 23.35 3 41.09 74.20 999.00 .90

38:00 22.90 1 45.24 77.70 999.00 .90
38:00 22.90 2 45.23 76.05 999.00 .90
38:00 22.90 3 41.00 74.20 999.00 .90

39:00 24.49 1 45.04 77.31 999.00 .90
39:00 24.49 2 45.06 75.93 999.00 .90
39:00 24.49 3 41.07 73.97 999.00 .90
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40:00 24.21 1 45.05 77.16 999.00 .90
40:00 24.21 2 45.38 75.66 999.00 .90
40:00 24.21 3 41.00 73.90 999.00 .90

41:00 24.23 1 4S.17 76.66 999.00 .90
41:00 24.23 2 45.31 76.12 999.00 .90

41:00 24.23 3 41.01 73.86 999.00 .90

42:00 23.94 1 45.01 77.00 999.00 .90

42:00 23.94 2 4S.26 76.01 999.00 .90
42:00 23.94 3 40.83 74.0S 999.00 .90

43:00 23.62 1 44.92 76.70 999.00 .90
43:00 23.62 2 45.09 75.97 999.00 .90
43:00 23.62 3 40.92 74.13 999.00 .90

44:00 23.27 1 44.92 76.81 999.00 .90
44:00 23.27 2 45.21 75.93 999.00 .90
44M00 23.27 3 40.87 74.09 999.00 .90

45:00 22.85 1 44.96 76.81 999.00 .90
46:00 22.85 2 4S.05 75.74 999.00 .90
45:00 22.85 3 40.89 73.86 999.00 .90

46:00 25.68 1 44.91 76.78 999.00 .90
46:00 25.68 2 45.17 75.74 999.00 .90
46:00 25.68 3 41.26 73.78 999.00 .90

47:00 23.73 I 44.89 76.58 999.00 .90

47:00 23.73 2 44.63 76,51 999.00 .90
47:00 23.73 3 41.27 73.67 999.00 .90

48:00 25.77 I 44.88 76.47 999.00 .90
48:00 25.77 2 45.15 76,20 999.00 .90
48:00 S.77 3 41.22 73.36 999.00 .90

COOLERS ON: ELAPSED TIME * 4:00

COOLER NUMBER: I COOLOOWN TIME: 9.017
COOLER NUMBER, 2 COOLOOWN TIME: 11.7

COOLER NUMBER: 3 COOLOOWN TIME: 7.7

----------------------------------------

COOLERS ONt ELAPSEO TIME - 28:00

COOLER NUMBER: I COOLO0WN TIME: ll.G95S
COOLER NUMBER: 2 COOLOOWN TIME: 12,5413

COOLER NUMBER: 3 COOLOOWN TIRE: 11.942
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CYCLE NUMBER: 27 3TARVED: 2 Dec 1987 11:35:00

ELAPSEO CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT

TEMP TEMP LOAO
(C) (W) (K) (C) (W)

00:00 20.74 0.00 999.00 999.00 0.00
00:00 20.74 2 0.00 999.00 999.00 0.00
00:00 20.74 3 0.00 999.00 999.00 0.00

01:00 22.78 1 0.00 999.00 999.00 0.00
01:00 22.78 2 0.00 999-00 999.00 0.00

01:00 22.78 3 0.00 999.00 999.00 0.00

02:00 -4.15 1 0.00 999-00 999.00 0.00
02:00 -4.15 2 0.00 999.00 999.00 0.00
02:00 -4.15 3 0.00 999.00 999.00 0.00

03:00 -34.41 0.00 999.00 999.00 0.00
03:00 -31.41 2 0.00 999.00 999.00 0.00
03:00 -31.41 3 0.00 999.00 999.00 0.00

03:00 -32.12 3 0.00 999.00 999.00 0.00
04:00 -32.12 2 0.00 999.00 999,00 0,00

04:00 -32.12 3 0.00 999.00 999,00 0.00

05:00 -33.06 1 39.47 60.45 999.00 .90
05:00 -33.06 2 37.07 74.01 999.00 .90

05:00 -33.06 3 37.90 60.90 999.00 .90

06:00 -6.08 1 42.14 62.94 999.00 .90
06:00 -6.08 2 40.83 71.04 999.00 .90
06:00 -6.08 3 38.8a 65.98 999.00 .90

07:00 21.38 1 46.28 68.52 999.00 .90
07:00 21.38 2 44,05 75.93 999.00 .90
07:00 21.38 3 41.03 72.74 999,00 .90

08:00 22.77 1 46,09 70.78 999.00 .90
0a:0e 22.77 2 44.84 77.20 999.00 .90
00:08 22.77 3 41.14 74.59 999.00 .90

89:00 25.47 1 46.12 71.01 999.00 .90
"o09:0 25.47 2 45.02 76.S8 999.00 .90
69:00 25.47 3 41.26 73.97 999.00 .90

10:00 24.47 1 4S.86 71.01 999.00 .90
10:00 24.47 2 45.26 76.28 999.00 .90
1000 24.47 3 41.27 73.40 999.00 .90
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11:00 23.27 1 45.84 71.16 999.00 .90
11:00 23.27 2 45.24 75.93 999.00 .90
11:00 23.27 3 41.17 73.21 999.00 .90

12:00 25.41 1 45.63 71.27 999.00 .90
12:00 25.41 2 45.59 76.01 999.00 .90
12:00 25.41 3 41.32 73.01 999.00 .90

13:00 26.00 1 45.66 71.81 999.00 .90
13:00 25.00 2 45.59 76.05 999.00 .90
13:00 25.00 3 41.48 73.24 999.00 .90

14:00 24.57 1 4S.50 72.05 999.00 .90
14:00 24.57 2 45.48 76.24 999.00 .90
14:00 24.57 3 41.52 73.01 999.00 .90

15:00 24.50 1 45.55 71.88 999.00 .90
15:'00 24.50 2 45.81 76.74 999.00 .90
15:00 24.50 3 41.38 73.13 999.00 .90

16:00 24.60 1 45.43 71.88 999.00 .90
16:00 24.60 2 45.82 76.62 999.00 .90
16:00 24.60 3 41.46 73.28 999.00 .90

17:00 24.68 1 4S.44 71.85 999.00 .90
17:00 24.68 2 46.01 76.74 999.00 .s0
17:00 24.68 3 41.64 73.17 959,00 .90

18:00 25.04 1 45.33 71.81 999.00 .90
18:00 25.04 2 46,27 16.58 999.00 .90
18:00 25.04 3 41.47 73.05 999.00 .90

19:00 24.09 1 4S.41 71.81 999.00 .90
19:00 24.09 2 46.09 76.43 999.00 .90
19:00 24.09 3 41.31 73.09 999.00 .90

20:00 24.00 1 45.37 71.90 999.00 .90
20:00 24.00 2 45.86 76.24 999.00 .90

20:00 24.00 3 41.55 73.17 999.00 .90

21:00 24.16 1 45.43 71.66 999.00 .90
21:00 24.16 2 46.32 7S.89 999.00 .90
21:00 24.16 3 41.44 73.17 999.00 .90

22M00 23.81 1 45.39 71.73 999.00 .90
22:00 23.81 2 46.29 76.05 999.00 .90
22:00 23.81 3 41,47 73.17 999.00 .90

23:00 23.53 I 4S.44 71.54 999.00 .90
23:00 23.53 2 46.21 75.97 999.00 .90
23:00 23,S3 3 41.48 73.09 999.00 .90

24:00 24.40 0.00 I.S 999.08 0.00
24:00 24.40 2 0.00 75.97 999.08 0.00
24:00 24.40 3 0.00 73.01 999.00 0.88
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25:00 22.93 1 0.00 250.42 999.00 0.00
25:00 22.93 2 0.00 247.83 999.00 0.00
25:00 22.93 3 0.00 248.58 999.00 0.00

26:00 36.89 1 0.00 289.60 999.00 0.00
26:00 36.89 2 0.00 288.27 999.00 0.00
26:00 36.89 3 0.00 288.83 999.00 0.00

27:00 51.41 1 0.00 308.77 999.00 0.00
27:00 51.41 2 0.00 307.57 999.00 0.00
27:00 51.41 3 0.00 308.43 999.00 0.00

28:00 52.12 1 0.00 319.00 S99.00 0.00
'28:00 52.12 2 0.00 317.69 999.00 0.00
28:00 52.12 3 0.00 318.53 999.00 0.00

29:00 S5.23 1 51.06 84.81 999.00 .63
29:00 55.23 ? 48.13 74.70 999.00 .63
29:00 55.23 3 44.95 74.63 999.00 .S3

30:00 3S.48 I 48.10 92.74 999.00 .90
30:130 38.48 2 45.80 79.92 999.00 .90
30-00 38.48 3 42.G6 79.68 99.00 .90

31:00 24.88. 1 45.06 88.22 999.00 .90
31:00 24.88 2 44.9U 76.58 999.00 .90
31.00 24.88 3 41CAI 76,55 999.00 .S0

32:.00 23.76 1 44.6 86.65 999.00 .90
13200 23.76 2 4S.3I 75.89 999.00 .90
32t00 23.76 3 40.77 75.82 999.00 .90

33:00 4.97 1 44.26 36.61 199.00 .90
33:00 iA,97 2 45.73 74.93 999.00 .90
35:08 24.97 3 40.69 75.82 999.00 .90

34:00 25.17 1 44.62 s5.sI 999.00 .90
34100 25.17 2 4S.94 74.20 999.00 .S0
34:00 25.17 3 41.04 75.47 999.00 .90

MI3N: 25.61 1 44.18 85,46 999.00 .90
35:68 25.01 2 46.39 74.05 999,00 .90
3s5oo 25.01 3 4l.03 75.69 999.00 .90

36:MO 24.47 1 44.17 68.t5 999.00 .90
36:0 24.47 2 46.60 73.SW 999.00 .90
36:00 24.47 $ 41.A3 75.01 999.00 .So

37:08 23.05 t 44.00 85.08 999.00 .90
37:00 23.05 2 46.76 73.90 999.00 .90
37:00 23.46 3 41.08 75.16 999.08 .98

38:60 24.63 I 44.29 84.12 999.09 .90
39M00 24.63 2 46.86 74.01 999.08 .96
384:9 24.63 3 41.01 76.28 99S.00 All
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39:00 24,60 1 44.36 83.77 999.00 .90
39:00 24.60 2 46.45 74.13 999.00 .90
39:00 24.60 3 41.29 75.20 999.00 .90

40:00 24.54 1 44.52 83.58 999.00 .90
40:00 24.54 2 46.73 74.47 999.00 .90
40:00 24.54 3 41.25 75.20 999.00 .90

41:00 23.79 1 44.47 83.62 999.00 .90
41:00 23.79 2 46.95 74.51 999.00 .90

41:00 23.79 3 41.28 74.82 999.00 .90

42:00 23.61 1 44.44 83.39 999.00 .30

42:00 23.61 2 46.51 74.28 999.00 .90
42:00 23.61 3 41.31 74.86 999.00 .90

43:00 23.37 1 44.31 83.89 999.00 .90
43:00 23.37 2 46.48 75.01 999.00 .90
43:00 23.37 3 41.21 74.90 999,00 .90

44:00 23.19 1 44.26 83.85 999.00 .90
44:00 23.19 2 46.89 74.63 999.00 .90
44:00 23.19 3 41.34 74.97 999.00 .90

45,00 22.99 1 44.31 83.89 999.00 .90
4S:00 22.99 2 46.89 74.78 999.00 .90
4500 22.99 3 41.30 74.90 999.00 .90

46:00 27.03 1 44.36 83.77 999.00 .90
46:00 27,03 2 47.58 74.70 999.00 .90
,46.0 27.03 3 41.29 74.86 999.00 .90

47.:0 5.69 1 44.40 83.66 999.00 .90
47:000 S,. 2 47,07 74.74 999.00 .90
47:00 75.69 3 41.71 74.93 999.00 .s0

48:00 23,36 1 44.41 83.08 999.00 .90
48:00 23.36 2 47.18 74.93 999.00 .90
4A:00 23.36 3 41.41 74.37 999.00 ,80

-----------------------------------
COSLERS ONt ELAPSEO TIME % 4:00

COOLER NUMHEP: I COOLOOWN TImE: 7.717
COOLER NUMSER: 2 COOLD0WN TIME: 11.017

COOLER NUMBER: 3 COOLDOWN TIME: 7.717

-------------------- ----- --- ------- ----------------

COOWLSES ONt ELAPSED TIME - 28:00

COOLER NUMPER: I COOLDOWN TIME: ,2.017
COOLER NUMBER: 2 COOLOOWN TIME: 12.567
COOLER NUMBER: 3 CO0LOOWN TIME: 12.367
------------------------------------
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CYCLE NUMBER: 28 STARTED: 7 Dec 1987 11:05:00

ELAPSED CHAMBER COOLER
TIME TEMP 4 POWER FINGER HOUSING HEAT

TEMP TEMP LOAO
(C) (W) (K) (C) (W)

00:00 28.14 1 0.00 999.00 999.00 0.00
00:00 28.14 2 0.00 297.55 999.00 0.00
00:00 28.14 3 0.00 298.01 999.00 0.00

01:00 23.55 1 0.00 295.34 999.00 0.00
01:00 23.55 2 0.00 294.33 999.00 0.00
01:00 23.55 3 0.00 294.89 999.00 0.00

02:00 -4.26 1 0.00 286.69 999.00 0.00
02:00 -4.26 2 0.00 285.50 999.00 0.00
02:00 -4.26 3 0.00 286,13 999.00 0.00

03:00 -31.60 1 0.00 263.93 999.00 0.00
03:00 -31.60 2 0.00 262.80 999.00 0.00
03:00) -31.60 3 0.00 263.57 999.00 0.00

04:00 -32.05 1 0.00 246.78 999.00 0.00
04:00 "-32.05 2 0.00 245.99 999.00 0.00
04:00 -32.05 3 0.00 246.74 999.00 0.00

05:00 -31.41 1 40.54 58.17 999.00 .90
05:00 -31.41 2 38.16 69.29 999.00 .90
0M:00 -31.41 3 36.98 60.53 999.00 .90

06:00 -6.18 1 42.29 62.45 999.00 .90
06:00 -6w18 2 40.91 69.82 999.00 .50
06:00 -6.18 3 38.66 64.99 999.00 .90

07:00 22.46 1 45.98 68.37 999.00 .90
07:00 22.4a 2 43.33 75.47 999.00 .90
07:00 22.46 3 41.21 72.78 999,00 s90

08:00 23.68 1 46.61 69.44 999.00 .90
08:00 23.68 2 43.61 76.74 999.00 .90
08:00 23.68 3 41.41 73.36 999.00 .90

09:00 25.00 1 46.13 39.71 999.00 .90
09:00 25.00 2 43.82 76.28 999.00 .90
09:00 25.00 3 41.67 73.32 999.00 .90

10:00 23.31 1 4S.91 69.S9 999.00 .90
10:00 23.31 2 43.68 76.66 999.00 .90
10:00 23.31 3 41.55 73.28 999.00 .90

11:00 26.87 1 45.86 69.86 999.00 .90
11:00 26.87 2 43.53 76.81 999.00 .90
11:00 26.87 3 41.73 73.17 999.00 .90
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12:00 26.96 I 48.20 70.16 999.00 .90
12:00 26.96 2 43.77 76.78 999.00 .90
12:00 26.96 3 41.55 73.28 999.00 .90

13:00 22.92 1 45.94 78.85 9998,0 .90
13:00 22.92 2 43.98 76.70 989.00 .90.
13:00 22.92 3 41.38 73.36 999.00 .90

14:00 23.56 I 45.87 70.13 999.00 .,0
14:00 23.56 2 43.97 76.43 999.00 .90
14:00 23.56 3 41.72 *13.24 999.00 .90

15:00 23.96 i1 45.49 70.20 999.00 .90
15:00 23.96 2 44.46 75.93 999.00 .90
15:00 23.96 3 41.48 73.32 999.00 .90

16:00 25.10 1 45.14 70.43 999.00 .90
16:00 25.10 2 44.48 75.97 999.00 .90
"16:00 25.10 3 41.64 73.40 999.00 .90

17:00 22.88 1 45.11 70.24 999.00 .90
17:00 22.88 2 44.31 76.09 999.00 .90
17:00 22.88 3 41.71 73.40 999.00 .90

18:00 23.00 1 45.24 70.39 999.00 .90
18:00 23.00 2 44.43 76.05 999.00 .98
18:00 23.00 3 41.46 73.51 999.00 .90

19:00 23.38 I 45.29 70.20 999.00 .90
19:00 23.38 2 44.50 76.55 999.00 .90
19:00 23.38 3 41.70 73.47 999.00 .90

20:00 23.09 1 45.28 70.39 999.00 .90
20:00 23.09 2 45.03 76.28 999.00 .90
20:00 23.09 3 41.67 73.SS 999.00 .90

21:00 24.31 1 45.47 70.43 999,00 .90
21:00 24.31 2 44.97 76.09 999.00 .90

•21:00 24.31 3 41.75 73.74 999.00 .90

22:00 23.00 1 45.29 70.70 999.00 .90
22,00 23.00 2 45.04 76.24 899.00 .90
22:00 23.00 3 41.63 73.74 999.00 .90

23:00 24.35 1 4SS9 70.20 999.00 .90
23:00 24.35 2 45.44 76.05 999.00 .90
23:00 24.35 3 41.80 73.74 999.00 .90

24:00 26.95 1 45.47 70,24 999.00 .90
24:00 26.95 2 45.32 76.12 999.80 .90
24:00 26.95 3 41.01 73.02 999.88 .98

25:00 23.02 1 0.00 249.56 999.00 0.00
"25:00 23.02 2 0.00 248.02 999.00 0.00
25:00 23.02 3 0.00 246.54 999.00 0.00
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26:00 37.14 1 0.00 289.46 999.00 0.00
26:00 37.14 2 0.00 288.37 999.00 0.00
26:00 37.14 3 0.00 288.87 998.00 0.00

27:00 51.91 1 0.00 308.77 999.00 0.00
27:00 51.91 2 0.00 307.61 999.00 0.00
27:00 S1.91 3 0.00 308.46 999.00 0.00

28:00 52.59 1 0.00 318.97 S99.00 0.00
"28:00 52.59 2 0.00 317.S 999.00 0.00
28:00 52.59 3 0.00 318.50 999.00 0.00

29:00 85.20 1 50.34 70.32 999.00 .63
29:00 85.20 2 47.986 75.28 999.00 .63
29:00 55.20 3 45.45 73.01 999.00 .63

30:00 39.25 1 47.23 74.82 999.00 .90
30:00 39.25 2 4S.44 80.54 999.00 .90
30:00 39.2S 3 43.25 78.20 999.00 .90

31:00 24.49 1 45.14 71.43 999.00 .90
31:00 24.49 2 44.36 76.93 999.00 .90
31:00 24.49 3 41.15 75.74 999.00 .90

32:00 24.42 1 44.85 70.81 999.00 .90
32:00 24.42 2 44.23 76.12 999.00 .90
32:00 24.42 3 4t.53 74.28 999.00 .90

33-00 23.38 1 44.79 70.89 899.00 .90
33'00 23.38 2 44.65 75.70 999.00 .90
33:00 23.38 3 41.37 73.67 999.00 .90

34:00 24.24 1 45.07 70.93 999.00 .90
34:00 24.24 2 4S.24 75.36 999.00 .90
34:00 24.24 3 41.44 73.78 999.00 .90

35:00 24.68 1 44.70 71.01 999.00 .90
35:00 24.68 2 45.37 75.39 999.00 .90
35:00 24.69 3 41.6U 73.32 999.00 .90

36:00 24.98 1 44.68 71.12 999.00 .90
36M00 24.98 2 45.40 74.93 999.00 .90
36:00 24.98 3 41.62 73.28 999.00 .30

37:00 25.09 1 44.70 71.27 999.00 .90
37:00 25.09 2 45.97 74.93 999.00 .90
37:00 25.03 3 41.66 73.2d 999.00 ,90

38:00 25.09 1 44.58 71.36 999.00 .90
38:00 25.09 2 45.81 74.86 999.00 .90
M8:00 25.09 3 41.78 73.32 999.00 .90

398:0 25.68 I 44.44 71.46 999.00 .90
39:00 25.68 2 46.37 74.78 999.00 .90
39:00 25.68 3 41.59 73.40 999.00 .90
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40:00 27.08 44.96 71.01 999.00 .90
40:00 27.08 2 46.47 74.63 999.00 .90
40:00 27.08 3 41.87 73.32 999.00 .90

41:00 23.16 1 44.83 71.08 999.00 .90
41:00 23.16 2 46.71 74.36 999.00 .90
41:00 23.16 3 41.53 73.44 999.00 .90

42:00 23.68 1 44.97 71.12 999.00 .90
42:00 23.68 2 46.89 74.36 999.00 .90
42:00 23.68 3 41.80 73.40 999.00 .90

43:00 24.48 1 44.98 71.08 999.00 .90
43:00 24.48 2 46.83 74.17 999.00 .90
43:00 24.48 3 41.68 73.44 999.00 .90

44:00 24.60 1 44.99 71.35 999.00 .90
44:00 24.60 2 46.86 74.32 999.00 .90

44:00 24.60 3 '41.73 73.SS 999.00 .90

45:00 23.3S 1 45.00 71.23 999.00 .90
45:00 23.3S 2 47.24 74.13 999.00 .90
45:00 23.35 3 41.88 73.63 999.00 .90

46:00 27.01 1 4S.07 71.39 999.00 .90
46:00 27.01 2 46.11 74.63 999.00 .90
46:00 27.01 3 41.91 73.67 999.00 .90

47:00 23.67 1 46.09 71.20 999.00 .90
47:00 23.67 2 46.40 74.90 999.00 .90
47:00 23.67 3 41.88 73.63 999.00 .90

48:00 24.69 1 44.96 71.12 999.00 .90
48:00 24.69 2 47.33 74.28 999.00 .90
48:00 24.69 3 42.04 73.63 999.00 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: I COOLOOWN TIME: 7.717
COOLER NUMBER: 2 COOLDOWN TIME: 10.383
COOLER NUMBER: 3 COOLDOWN TIME: 7.717

COOLERS ON; ELAPSED TIME - 28:00

COOLER NUMBER: I COOLDOWN TIME: 12.017
COOLER NUMBER: 2 COOLDOWN TIME: 12.367
COOLER NUMBER: 3 COOLDOWN TIME: 12.367
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CYCLE NUMBER: 29 STARTED: 14 Dec 1987 14:58:00

ELAPSED CHAMBER COOLER
TIME TEMP I POWER FINGER HOUSING HEAT

TEMP TEMP LOAD
(C) (W) (K) (C) (W)

00:00 26.13 1 0.00 999.00 999.00 0.00
00:00 26.13 2 0.00 294.40 999.00 0.00
00:00 26.13 3 0.00 295.06 999.00 0.00

01:00 23.12 1 0.00 294.22 999.00 0.00
01:00 23.12 2 0.00 293.24 999.00 0.00
01:00 23.12 3 0.00 293.84 999.00 0.00

02:00 -4.31 1 0.00 285.8S 999H0M 0.00
02:00 -4.31 2 0.00 284.97 999.00 0.00
02:00 -4.31 3 0.00 285.82 999.00 0.00

03:00 -31.74 1 0.00 262.65 999.00 0.00
03:00 -31.74 2 0.00 261.12 999.00 0.00
03:00 -31.74 3 0.00 263.24 999.00 0.00

04:00 -32.09 1 0.00 245.91 999.00 0.00
04:00 -32.09 2 0.00 244.26 999.00 0.00
04:00 -32.09 3 0.00 246.25 999.00 0.00

05:00 -31.91 1 40.32 58.58 999.00 .90
M5:00 -31.91 2 27.66 168.68 999.00 .90

05:00 -31.91 3 37.03 61.47 999.00 .90

06:00 -6.70 1 42.04 63.64 999.00 .90
06:00 -6.70 2 29.23 136.70 999.00 .90
06:00 -6.70 3 38.S2 65.61 999.00 .90

07:00 23.78 1 45.99 69.90 999.00 .90
07:00 23.78 2 31.43 133.13 999.00 .90
07:00 23.78 3 41.23 72.48 999.00 .90

08:00 22.89 1 46.32 70.62 999.00 .90
08:00 22.89 2 31.65 136.91 999.00 .90
M08:00 22.89 3 41.40 74.43 999.00 .90

M9:0o 23.06 1 46.17 70.55 999.00 S9O
09:00 23.05 2 31.71 137.63 999.00 .90
09:00 23.05 3 41.34 74.66 999.00 .90

10:06 25.10 1 46.05 70.74 999.00 .96
10:00 25.10 2 31.55 137.88 999.00 .90
10:00 25.10 3 41.43 74.74 999.00 .90

11:00 25.05 1 45.93 70.89 999.00 .90
11:00 25.05 2 31.76 137.99 999.00 .90
1I100 25.05 3 41.28 74.78 999.00 .90
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12:00 22.86 1 45.86 70.74 999.00 .90
12:00 22.86 2 31.94 137.95 999.00 .90
12:00 22.86 3 41.30 76.05 999.00 .90

13:00 23.21 1 45.81 70.56 999.00 .90
13:00 23.21 2 31.90 138.06 999.00 .90
13:00 23.21 3 41.32 75.05 999.00 .90

14:00 23.21 1 45.83 70.55 999.00 .90
14:00 23.21 2 31.70 138.06 999.00 .90
14:00 23.21 3 41.48 75.01 999.00 .90

15:00 22.89 1 45.71 70.47 999.00 .90
15:00 22.88 2 31.98 137.88 999.00 .90
15:00 22.88 3 41.59 75.09 999.00 .90

16:00 25.16 1 45.74 70.43 999.00 .90
16:00 25.16 2 31.94 137.99 999.00 .90
16:00 25.16 3 41.68 74.90 999.00 .90

17:00 23.24 1 49o48 70.43 999.00 .90
17:00 23.24 2 31.82 138.20 999.00 .90
17:00 23.24 3 41.41 75.20 999.00 .90

18:00 24.60 1 45.60 70.36 999.00 .90
18:00 24.60 2 32.02 138.34 999.00 .90
18:00 24.60 3 41.62 74.97 999.00 .90

19:00 22.88 1 45.50 70.58 999.00 .90
19:00 22.88 2 32.22 138.09 999.00 .90
19:00 22.88 3 41.71 74.97 999.00 .90

20:00 23.31 1 45.49 70.43 999.00 .90
"20:00 23.31 2 32.17 137.91 999.00 .90
20:00 23.31 3 41.54 7S.36 999,00 .90

21:00 22.88 1 45.41 70.32 999.00 .90
21:00 22.88 2 32.21 137.74 999.00 .90
21:00 22.88 3 41.41 7S.24 999.00 .90

22:00 23.25 1 45.36 70.24 999.00 .90
22:00 23.25 2 32.24 137.77 999.00 .90
22:00 23.25 3 41.42 75.24 999.00 .90

23:00 23.57 1 45.52 70.43 999.00 .90
23:00 23.S7 2 32.$2 137.70 999.00 .90
23:00 23.57 3 41.67 75.28 999.00 .80

24:00 23.78 1 45.48 70.32 999.00 .90
24:00 23.78 2 32.67 137.52 999.00 .90
24:00 23.78 3 41.58 75.32 999.00 .90

2S:00 23.16 1 0.00 251.17 999,00 0,00
25:00 23.16 2 0.00 261.08 999.00 0.00
25:00 23,16 3 0.00 249.82 999.00 0.00
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26:00 37.23 1 0.00 290.23 999.00 0.00
26:00 37.23 2 0.00 291.25 999.00 0.00
26:00 37.23 3 0.00 289.25 999.00 0.00

27:00 51.64 1 0.00 309.64 999.00 0.00
27:00 51.64 2 0.00 308.80 999.00 0.00
27:00 51.64 3 0.00 308.90 999.00 0.00

28:00 52.09 1 0.00 319.71 999.00 0.00
28:00 52.09 2 0.00 318.36 999.00 0.00
28:00 52.09 3 0.00 318.97 999.00 0.00

29:00 53.17 1 49.80 72.13 999.00 .63
29:00 53.17 2 34.4S 130.16 995.00 .63
29:00 53.17 3 44.92 74.70 999.00 .63

30:00. 39.55 1 47.14 77.20 999.00 .90
30:00 39.55 2 32.96 144.20 999.00 .90
30:00 39.65 3 42.41 80.00 999.00 .90

31:00 25.26 1 44.82 74.24 999.00 .90
31:00 26.26 2 31.63 139.69 999.00 .90
31:00 25.26 3 41.16 77.31 999.00 .90

32:00 23.49 1 44.22 73.24 999.00 .90
32:00 23.49 2 31.50 136.84 999.00 .90
32:00 23.49 3 41.15 75.09 999.00 .90

33:00 23.06 1 44.16 73.01 999.00 .90
33:00 23.06 2 31.39 136.77 999.00 .90
33:00 23.06 3 41.15 75.59 999.00 .90

34:00 23.98 1 44.16 73.05 999.00 .90
34:00 23.98 2 31.65 136.4S 999.00 .90
34:00 23.98 3 41.66 74.93 999.00 .90

35:00 25.00 t 43.84 72.98 999.00 .90
35:00 25.00 2 31.84 136.59 999.00 .90
35:00 25.00 3 41.64 74.70 999.00 .90

36:00 23.39 1 43.91 73.01 999.00 .90
36:00 23,39 2 31.78 136.70 999.00 .90
36:00 23.39 3 41.62 74.86 999.00 .90

37:00 24.09 1 44.23 72.90 999,00 .90
37:00 24.09 2 32.04 136.4S 999.00 .90
37:00 24.09 3 41.70 75.01 998.00 .90

38:00 24.93 1 44,30 72.82 999.60 .90
38:00 24.93 2 31.86 136.41 999.00 .90
38M0O 24.93 3 41.52 74.90 999.00 .96

39:00 25.00 i 44.14 72.99 999.00 .90
39:#9 25.00 2 32.28 136.56 999.00 .90
39:00 25.00 3 41.24 74.93 999.00 .90
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40:00 22.85 1 44.04 73.21 999.00 .90
40:00 22.85 2 32.36 136.$9 999.00 .90
40:00 22.85 3 41.17 74.93 999.00 .90

41:00 24.07 1 44.16 73.13 999.00 .90
41:00 24.07 2 32.32 136.41 999.00 .90
41:00 24.07 3 41.43 74.93 999.00 .90

42:00 25.04 1 44.18 73.21 999.00 .90
42:00 2S.04 2 32.49 136.49 999.00 .90
42:00 25.04 3 41.59 74.74 999.00 .90

43:00 23.40 1 44.20 73.44 999.00 .90
43:00 23.40 2 32.54 136.56 999.00 .90
43:00 23.40 3 41.43 76.85 999.00 .90

COOLERS ON: ELAPSED TIME - 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 7.7
COOLER NUMBER: 2 COOLDOWN TIME: 8888
COOLER NUMBER: 3 COOLOOWN TIME: 7.7

COOLERS ONi ELAPSED TIME - 28100

COOLER NUMBER: I COOLOOWN TIME: 12.017
COOLER NUMBER: 2 COOLOOWN TIME: 8888
COOLER NUMBER: 3 COOLOOWN TIME: 12.7
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NPFOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7171-1 DATE: 18 FEB 88 09:22
VOLTAGE: 117 ENGR: HLD
AMBIENT: PROG: CATP* 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

-----------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

------------------------------------------------------------------------

0.00 85.11 .001 296.82 0.000
1.00 35.38 .001 270.13 0.000
2.00 35.54 .001 244.86 0.000
3.00 36.04 .001 221.5S 0.000
4.00 36.88 .001 200.40 0.000
5.00 37.44 .001 188.50 0.000
6.00 38.33 .001 162.14 0.000
7.00 38.66 .001 145.12 0.000
8.00 39.68 .001 129.76 0.000
9.00 40.85 .001 114.79 0.000

10.00 42.00 .001 101.64 0.000
10.15 42.18 .001 99.95 0.000
11.00 43.23 .001 09.92 0.000
11.97 44.87 .001 79.17 0.000

12.00 45.82 .001 70.68 0.000
13.00 47.38 .001 63.65 0.800
14.00 47.87 .001 58.56 8.000

15.00 48.67 .001 55.12 0.000
16.00 48.49 .901 52.69 0.009
17.00 49.07 .001 51,34 0.000
18.00 49.00 .001 50.29 0.000
19.00 49.20 .001 49.64 0.000
20.00 49.10 .001 49.33 0.000

---------------------------------------------------------

30.00 45.44 .001 73.22 1.001
40.00 45.36 .001 74.57 1.001

COOLDOWN & POWER

2080wieees

1136 40

140Sze 313

a t 10 1o 20 25 38 35 40
TIME (Min)
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7171-1 DATE: 18 FEB 88 09:23
VOLTAGE: 117 ENGR: HLD
AMBIENT: PROS: CATP* 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

TIME POWER CURRENT KELVIN LOAD

0.00 85.11 .001 296.82 0.000
1.00 35.38 .001 270.13 0.000
2.00 35.54 .001 244.86 0.000
3.00 36.04 .001 221.55 0.000
4.00 36.88 .001 200.40 e.000
5.00 37.44 .001 180.50 0.000
6.00 38.33 .001 162.14 0.000
7.00 38.66 .001 145.12 0.000
8.00 39.68 .001 129.76 0.000
9.00 40.85 .001 114.79 0.o0e

10.09 42.00 .001 101.64 0.000
10.15 42.18 .001 99.95 0.000
11.00 43.23 .001 89.92 0.000
11.97 44.87 .001 79.17 0.000
12.00 45.82 .001 70.68 0.000
13.00 47.36 .001 63.65 a.000
14.00 47.87 .001 58.56 0.000
15.00 48.67 .001 55.12 0.000
16.00 48.49 .001 52.69 0.000
17.00 49.07 .001 51.34 0.000
18.00 49.00 .001 50.29 0.000
19.00 49.20 .001 49.64 0.000
20.00 49.10 .001 49.33 0.000
21.00 49.33 .001 49.12 0,000
22.00 46.99 .001 60.35 1.001
23.00 46.39 .001 64.68 1.001
24.00 45.96 .001 67.30 1.001
25.00 45.85 .001 69.38 1.001
26,00 45.79 .001 70.68 1.001
27.00 45.59 .001 71.60 1.001
29.00 45.74 .001 72.25 1.001
29.00 4S.32 .001 72.80 1.001
30.00 45.44 .091 73.22 1.001
31.00 45.38 .001 73.49 1.001
32.00 45.45 .001 73.72 1.001
33.00 45.11 .001 73.91 1.001
34.00 45.33 W001 74.11 1.I1
35.00 45.44 .001 74.22 1.001
36.00 45.3S .001 74.30 1.661
37.00 45.54 .001 74.37 1.61
38.00 46.22 .001 74.45 1.661
39.00 45.54 .061 74.53 t.601
40.00 45.36 .001 74.57 )."I
41.06 45.31 .601 74.64 1.601
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI 07173-1 DATE: 17 FEB 88 15:19
VOLTAGE: 117 ENGR: HLO
AMBIENT: PROG: CATP* 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

----------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

0.00 86.15 .001 298.01 0.000
1.00 31.99 .001 285.29 0.000
2.00 31.99 .001 272.83 0.000
3.00 31.97 .001 261.46 0.000
4.00 32.14 .001 2s0.61 0.000
5.00 31.93 .001 240.40 0.000
6.00 31.98 .001 231.02 0.000
7.00 32.13 .001 221.62 0.000
8.00 32.26 .001 212.74 0.000
9.00 32.41 .001 204.17 0.000

10.00 32.48 .001 196.08 0.000
11.00 32.54 .001 188.38 0,000
12.00 32.91 .001 181.06 0.000
13.00 33.09 .001 174.16 0.000
14.00 33.20 .001 167.50 0.000
15.00 33.30 .001 160.9s 0.000
16.00 33.43 .001 154.84 0.000
17.00 33.59 .001 149.09 0.000
18.00 33.66 .001 143.51 0.000
19.00 33.84 .001 138.41 0.000
20.00 33.96 .001 133.58 0.000

-------------------------------------------------------------------
30.00 33.49 .001 140.16 1.002
40.00 33.33 .001 144.77 1.002

388 COOLDOWN & POWER
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7173-I DATE: 17 FEB 88 15:20
VOLTAGE: 117 ENGR: HLO
AMBIENT: PROG: CATP* 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

TIME POWER CURRENT KELVIN LOAD

0.00 86.15 .001 298.01 0.000
i.00 31.99 .001 28S.29 0.000
2.00 31.99 .001 272.83 0.000
3.00 31.97 .001 261.46 0.000
4.00 32.14 .001 250.61 0.000
5.00 31.93 .001 240.40 0.000
6.00 31.98 .001 231.02 0@.00
7.00 32.13 .001 221.62 0.000
8.00 32.26 .001 212.74 0.000
9.00 32.41 .001 204.17 0.009

10.00 32.48 .001 196.08 8.000
11.00 32.S4 .001 188.38 0.000
12.00 32.91 .001 181.06 0.060
13.00 33.09 .001 174.16 0.000
14.00 33.20 .001 167.50 0.000
15.00 33.30 .001 160.95 0.000
16.00 33.43 .001 154.84 0.006
17.00 33.59 .001 149.09 9.006
18.00 33.66 .001 143.51 0.000
19.00 33.84 .001 138.41 0.000
20.00 33.96 .001 133.58 0.00
21.00 34.01 .001 129.01 0.060
22.00 34.00 .001 131.05 1.002
23.00 33.90 .001 133.01 1.002
24.00 33.82 .001 134.S1 1.002
25.00 33.76 .001 135.96 1.062
26.00 33.64 .001 136.87 11062
27.00 33.61 .001 137.83 1.092
28.00 33.60 .001 130.69 1.002
29.00 33.52 .001 139.44 1.002
30.00 33.49 .001 140.16 1.062
31.00 33.50 .001 140.90 1.002
32.00 33.42 .001 141.37 1.002
33.00 33.45 .001 141.91 1.002
34.00 33.44 .091 142.41 1.602
35.00 33.37 .091 142.87 1.662
36.00 33.38 .001 143.30 1.082
37.00 33.43 .001 143.73 1.08?
38.00 33.36 .081 144.69 1.662
39.08 33.3S .001 144.44 1.662
40.00 33.33 .0"1 144,77 1.662
41.00 33.27 .081 $4S.08 . 1.62
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CRYO6ENIC COOLER DATA

COOLER: CTI C7175-1 DATE: 18 FEB 88 14:39
VOLTAGE: 117 ENGR: HLO
AMBIENT: PROG: CATP. 1.0

TEST: BASELINE TEST FOLLOWIN6 RELIABILITY TEST

TIME POWER CURRENT KELVIN LOAD

0.00 87.36 .001 297.58 0.00e
1.00 36.00 .001 277.43 0.000
2.0e 36.61 .001 252.59 0.000
3.00 37.11 .001 228.05 0,000
4.00 3?.64 .001 205.73 0.000
_5.0 38.24 .001 185.17 0.000
6.00 38.87 .001 166.63 0.a00
7.00 39.64 .001 149.30 0.000
8.00 40.43 .001 133.83 0.000
9.00 41.18 .001 119.83 0.000

10.00 42.05 .001 107.56 0.000
10.70 42.66 .001 99.96 0.800
11.08 42.87 .001 96.62 0.000
12.08 43.92 .001 87.40 00.00
12.97 44.50 .001 79.32 0.800
13.08 45.15 .001 73.33 0.809
14.00 45.54 .001 68.97 0alo0
15.08 45.81 .881 65.88 0.008
16.08 46.05 .001 83.31 0.688
17.09 48.22 .001 62.24 0.098
19.90 46.37 .001 61.34 0.601
19.80 46.44 .001 60.64 0.008
20.00 46.52 .091 68.19 0.900

30.06 43.63 .491 94.88 .996
40,09 43.46 .001 86.91 .996

COOLD0O4N & POWER
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7175-1 DATE: 18 FEB 88 14:40
VOLTAGE: 117 EN6R: HLO
AMBIENT: PROG: CATP. 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

TIME POWER CURRENT KELVIN LOAD
---------------------------------------------------------------------

0.00 87.36 .001 297.58 0.000
1.00 36.00 .001 277.43 0.000
2.00 36.61 .001 252.59 0.000
3.00 37.11 .001 228.05 0.000
4.00 37.64 .001 205.73 0.000
5.00 38.24 .001 185.17 0.000
6.00 38.87 .001 166.63 0.000
7.00 39.64 .001 149.30 0.000
8.00 40.43 .001 133.83 0.006
9.00 41.18 .001 119.83 0.000

10.00 42.OS .001 107.56 0.000
10.70 42.66 .001 99.96 0.000
11.00 42.87 .001 96.62 0.000
12.00 43.82 .001 87.40 0.000
12.97 44.50 .001 79.32 0.000
13.00 45.15 .001 73.33 0.000
14.00 45.54 .001 68.97 0.000
15.00 45.81 .001 65.88 0.000
16.00 46.0S ,001 63.31 0.800
17.00 46.22 .001 62.24 0.000
18.00 46.37 .001 61.34 0.00
19.00 46.44 .001 60164 0.000
20.00 46.52 .001 60.19 0.808
21.00 46.64 .001 59.90 0.009
22.00 44.96 .001 69,17 .996
23.00 44.47 .001 74.09 .996
24.00 44.19 .001 77.78 .996
25.00 44.06 001 79.86 .996
26.00 43.66 e001 81.43 .996
27.00 43.81 .001 82.59 .996
26.00 43.7S .001 83.47 .996
29.00 43.69 .001 84.12 .996
30.00 43.63 .001 84.86 .996
31,00 43.57 .00! 95.26 .996
32.00 43.62 .001 8S.66 .996
33.00 43.54 .001 95.93 .996
34.00 43.53 .001 (16.15 .996
35.09 43.66 .091 96.37 .996
36.00 - 44.91 .081 66.51 .996
37.03 43.Ss .001 86.62 .996
30.00 43.52 .081 86.70 .996
39.00 43.53 .801 86.77 .996
40,00 43.46 .361 86.81 .996
4,. .0 43.38 .001 86.80 .996
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NVEOL CRYOGENIC COOLFR I AR

CRYOGENIC COOLER DATA

COOLER: CTI 7171 DATE: 25 FEB 88 25:11:55
VOLTA6E: 117 ENGR: R.N. SAMUELS

TEST: ADO'L 12 HR RUN TO OBTAIN 1000 HRS TOTAL RUN TIME

ELAPSED COOLER
TIME POWER FINGER HEAT

TEMP LOAD
(W) (K) (W)

00:00:00 0.00 295.75 0.00
8:0:0 85.09 295.40 0.00
0:10:18 43.38 100.04 0.00
0:12:37 46.24 80.05 0.00
0:14:56 48.40 66.22 0.00
0:29:55 46.40 79.01 .88
A:4A:56 45.74 79.94 .88
0%99:56 45.90 79.97 .88
.A*64: 45.69 79.97 .88

'.'S6 45.40 80.01 .88
Y-AA:•= 45.55 80.17 .88
"*q¶r:56 45.61 80.13 .88
2:14:56 45.56 R0.13 .88
2:29:57 45.51 80.09 .88
2:44:56 45.42 80.05 .88
2:59:56 45.42 80.01 .88
3:14:5S 45.41 79.90 .88
3:29:57 45.42 79.90 .88
3:44:57 45.33 79.94 .88
x:S9:57 49.36 80.01 .88
t:£±1:r6 45.24 80.01 .88
t:79:56 45.29 79.97 .88
Li44:96 45.29 79.86 .88
'tR9:S7 45.25 79.90 .88
€-,it58 43.17 79.82 .88
CS79I5S 45.26 79.82 .88

AA.4.56 45.29 79.86 .88
StS9:56 45.39 80,05 .88
1:14:56 45.50 80.28 .88
6:29:56 45.47 60.47 .88
1:44:55 45.59 80.43 .88
16:59:55 45.48 80.36 .8a
7:14:56 45.46 80.67 .88
7:29:55 45.36 80.67 .88
7:44:56 45.45 80.83 .86
7:M5955 45.34 80.70 .88
8%14:56 45.26 80.59 .98
8:256 45.27 806.36 88
8:44t56 45,22 80.63 .88
8:59:56 45.21 00.55 .88

9t14tS6 45.19 8.63 .88

V:29:57 45.19 81.51 .88
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iiS9:56 45.23 80.63 .88
-t:14:56 45.24 86.59 .88
W6:29:56 45.34 86.51 .88
%6:44:S7 45.20 86.51 .88
I.Q:S9:56 45.18 80.47 .88
'1:14:56 45.14 80.47 .88
11:29:56 45.21 80.51 .88
'1:44:56 45.11 80.43 .88
'1:59:56 45.03 80.47 .88
Qt:14:96 45.14 80.20 .88
12:29:56 45.10 80.36 .88
-2:44:56 44.99 80.40 .88
t2t:59:6 45.07 80.47 .88
-3:14:56 45.02 80.4A .88
¶3:29:56 45.08 80.43 .88
13:44:57 45.08 80.51 .88
k3:59:56 45.03 80.51 .88
1.4:i4:56 45.02 80.47 .88
¶4:29:56 45.02 80.40 .88
-4:44:56 44.84 80.47 .88
"k4:59:56 44.97 80.40 .88
5:14:56 44.75 80.36 .88

k5:29:56 44.80 80.32 .88
k5:44:55 44.76 80.40 .88
k5:59:56 44.72 80.43 .88
16:14:56 44.66 80.43 .88
tg:29:57 44.76 80.47 .88
k6:44:56 44.76 80.47 .88
k6:59:56 44.76 80.47 .88
S1:14:55 44.67 80.55 .88
17:29:56 44.68 80.59 .88
l7:44:56 44.76 80.55 .88
ti:59:56 44.71 80.51 .88
19:14:56 44.76 80.55 .88
19:29:56 44.7S 80.47 .88
kS:44:56 44.74 80.55 .88
t8:S9:S7 44.72 80.59 .88
k9:14:57 44.10 80.51 .88
1.9:29:56 44.72 80.51 .88
k9:44:56 44.69 80.55 .88
t9:59S56 44.62 80.63 .88
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_UPOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI 7171 DATE: 26 FEB 88 15:28
VOLTAGE: 117 ENGR: R.N. SAMUELS
AMBIENT: PROG: CATP* 1.0

TEST: POST RELIABILITY BASELINE

----------------------------------------------------------------------

TIME POWER CURRENT KELVIN LOAD

0.00 85.95 .001 295.61 0.000
1.00 36.06 .001 277.78 0.000
2.00 35.34 .001 253.11 0.000
3.00 36.36 .001 228.70 0.000
4.00 36.66 .001 206.01 0.000
5.00 37.44 .001 185.10 0.000
6.00 38.48 .001 165.93 0.000
7.00 39.24 .001 148.09 0.000
8.00 40.02 .001 131.80 0.000
9.00 41.27 .001 116.86 0.000

10.00 42.52 .001 103.52 0.000
10.37 42.89 .001 99.71 0.000
11.00 43.63 .001 93.60 0.000
12.00 44.33 .001 86.59 0.000
12.90 45.58 .001 80.01 0.000
13.00 45.77 .001 79.16 0.000
14.00 46.51 .001 73.36 0.000
15.00 46.72 .001 69.05 0.000
16.00 47.40 .001 65.96 0.000
17.00 47.77 .001 63.76 0.000
18.00 48.23 .001 62.36 0.030
19.00 48.03 .001 61.38 0.000
20.00 48.68 .001 60.76 0,000

30.00 45.34 .001 83.24 .911
40.00 45.24 .001 84.75 .911

300 COOLDOWN & PONER 70
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI 7171 DATE: 26 FEB SE 15:34
VOLTAGE: 117 ENGR: R.N. SAMUELS
AMBIENT: PROG: CATP* 1.0

TEST: POST RELIABILITY BASELINE

----------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

---------------------------------------------------------------------
0.00 8S.95 .001 295.61 0.000
1.00 36.06 .001 277.78 0.000
2.00 35.34 .001 253.11 0.000
3.00 36.36 .001 228.70 0.000
4.00 36.66 .001 206.01 0.000
5.00 37.44 .001 185.10 0.000
6.00 38.48 .001 165.93 0.000
7.00 39.24 .001 148.09 0.000
8.00 40.02 .001 131.80 0.000
9.00 41.27 .001 116.86 0.000

10.00 42.52 .001 103.52 0.000
10.37 42.89 .001 99.71 0.000
11.00 43.63 .001 93.60 0.000
12.00 44.33 .001 86.59 0.000
12.90 45.58 .001 80.01 0.000
13.00 45.77 .001 79.16 0.000
14.00 46.51 .001 73.36 0400
15.00 46.72 .001 69.05 0.000
16.00 47.40 .001 65.96 0.000
17.00 47.77 .001 B3.76 0.000
18.00 48.23 .001 62.36 0.000
19.00 48.03 .001 61.38 0.000
20.00 48.68 .001 60.76 0.000
21.00 48.60 .001 60.43 0.000
22.00 46.87 .001 68.48 .911
23.00 45.84 .001 73.83 .911
24.00 46.14 .001 76.97 .911
25.00 45.68 .001 79.05 .911
26.00 45.72 .001 80.43 .911
27.00 45.25 .001 81.43 .911
28.00 45.54 .001 82.20 .911
29.00 46.25 001 82.82 ,911
30.00 45.34 .001 83.24 .911
31.00 44.99 .001 83.62 .911
32.00 45.36 .001 83.93 .911
33.00 45.14 .001 84.12 .911
34.00 45.31 .001 84.24 .911
35.00 44.89 .001 84.35 1911
36.00 45,16 .001 84.64 .911
37.00 45.10 .001 84.71 .911
38.00 45.27 .001 84.71 .911
39.00 45.00 .0e1 84.75 .911
40.00 45.24 .001 84.75 .911
41.00 44.99 e0e1 84.75 .911
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2 253.113944196
3 228.698663173
4 206.009176496
5 185.100622254
6 165.932632239
7 148.087553484
8 131.796162598
9 116.857289896
10 103.524806406
10.3666686667 99.706708152
11 93.6046194656
12 86.6873022716
12.9 80.0122564359
13 79.1633311002
14 73.3648599741
1s 69.0511518846
16 65.9550753007
17 63.7577528
18 62.362862
19 61.3782332
20 60.7628402
21 60.4346306
22 68.4778043689
23 73,8256846855
24 76.9727049644
25 79.0480349878
26 80.434679088
27 81.4331326293
28 82.2011738149
29 82.8156667635
36 83.23802941SS
31 83.6220500684
32 83.9292664826
33 84.1212767791
34 84.2364829569
35 84.3516891348
36 84.6400886
37 84.7135683612
38 84.7135683612
39 84.7503082418
46 84.7503682418
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March 1986--- SUPERSED INMG
MILoCo49175A(ER)

11 June 1982

MILITARY SPECIFICATION

COOLER, CRYOGENIC, MECHANICAL HO-10338/UA and HD-1033C/UA

This specification is approved for use by USACECOM, Department of the
Army and is available for use by all Departments and Agencies of the
Department of Defense.

1. SCOPE

1.1 Scope. This specification covers one type of comon module with 2
interchangeable models; Cooler, Cryogenic, Mechanical HO-10333I/UA and HO-1033C/UA.

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the issue In effect an
date of invitation for bids or request for proposal form a part of this specifi-
cation to the extent specified herein. In the event of a conflict between the
document referenced herein and the contents of this specification, the contents of
this specification shall be considered a superceding requirement.

SPECIFICATIONS

MIt.ITARY

MIL-P-116 - Preservation-Packaging, Methods of
MIL-P-11268 - Parts, materials, and Processes Used In

Electronic Equipment
MIL*E.55585 - Electronic Equipment and Parts, Packaging of

STANDARDS

MI L ITARY

IL-STIh-I0$ - Sampling Procedures and Tables for
Inspection by Attributes

MIL-STO-252 -Classification of Visual and Mechanical
Defects for Equipment, Electronic, Wired,
and Other Devices

MIL-STD-454 - Standard General Requirements for
Electronic Equipment

MIL-STO-704 - Electrical Power, Aircraft Characteristics
and Utilization of

Beneficial comnents (recammendations, additions, deletions) and any pertinent data

which may be of use In improving this document should be addressed to: 4Q, USA

Comunications - Electronics Commnd and Fort Monmouth, ATTNt AMSEL4--TO, Fort

Monmouth, NJ 07703 by using the self-addressed Standardization Document Improve-

ment Proposal (00 Form 1426) appearing at the end of this document or by letter.
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MIL-STO-726 - Packaging Requirement Codes

MIL-ST0410 - Environmental Test Methods

DRAWINGS

USA ELECTRONICS R6D COMMAND

SM-0-969477 - Cooler, Cryogenic, Mechanical HOi-10338/UA
SM-0-9 715 0 0  - Cooler, Cryogenic, Mechanical HO-1033C/UA
S54490-5004372 - Cryogenic Heat Load Assembly (I Watt Integral)

(Copies of specifications, standards, drawings and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specifi-
cation to the extent specified herein. Unless otherwise Indicated the issue in
effect on the date of invitation for bids or request for proposal shall apply.

ANSI S1.11-1971 - Specification for Octave, Half-Octave,
and Third-Octave Sand Filter Sets

(Application for copies of ANSI standards should be addressed to the merican
National Standards Institute, Inc., 1430 Broadway, New York, MY 10018.)

3. REQUIREMENTS

3.1 Description. The Cooler, Cryogenic, Mechanical HD-10338/UA and HD-1033C/UA,
referred to herein as the cooler, is a closed-cycle refrigerator for cooling the
infrartd detector and interfacing with the Dewar of the infrared detector-Dewar
package ;n an infrared system. The two models differ In their internal
configuration but are identical In performance and external configuration. In
system usagk they are completely interchangeable.

3.2 Constrution. The cooler shall be constructed in accordance with SM-0-969477
or SM-O-971500 4nd as specified herein.

3.2.1 Weight. The weight of the cooler shall be 3.7, (+0.1, -0.2) pounds.

3.3 First article. The contractor shall furnish first article assemblies in
accordance with 4.r.

3.4 Materials, parts, sind-grocses. Materials, parts, and processes shall be as
specified herein and as shown on the applicable drawings. Materials, parts, and
processes not specified shill be selected by the contractor in accordance with MIL-
P-11268.

3.5 Components. The cooler shall consist of an ac motor-driven, helium-filled
compressor with a coldfinger.

3.6 Performance characteristics. The cooler shall meet the performance charac-
teristics specified herein when adequate heat sinking or convective coeling is

E-3



provided to ensure that any point on the cooler cylinder head shall fall within 50C
to 150C above ambient air temperature.

3.6.1 Coollng capacity. The cooler with thermal load (copper mass) shall provide
the minimum refrigeration capacity at 80 K maximum as shown in figure 1, curve A.

3.6.2 Cooldown time. The cooldown time to reach a cold tip temperature of 80 K
from ambient with a 1440, (+25, -0) joule copper thermal mass (lAW Drawing 54490-
5004372) (from 300 K to 80 K) shall be in accordance with figure 2.

3.6.3 Input power. The total input power to the cooler shall not exceed that
shown in figure 3 with 1440, (+25, -0) joule thermal mass after cold tip temperature
has stabilized wrth the heat load shown in figure 1, curve A. The input voltage
shall be 117, t2 volts alternating current (VAC), 400, +20 hertz (Hz) power source.

3.6.4 Acoustic noise. The cooler noise emission shall not be more than the
values listed below, when measured at a distance of 3 feet.

Sound pressure values

Center frequency Octave band Maxlmum sound pressure level (dB),
(Hz) (Hz) reference 0.0002 microbar

125 87-175 45
250 175-350 45
500 350-700 48
1000 700-1400 55
2000 1400-2800 60
4000 2800-5600 65
8000 5600-11200 65

3 6 5 Leak rate. The leak rate of the cooler shall not be greater than 2.5 x
10" cubic centimeters per second (cc/sec) helium equbvaient at an ambient
temperature of +230C, :_50C.

3.6.6 Vibration output. The maximum amplitude, at the ambient temperature of
+23oC, +5°t, of the vibrational force induced by the cooler at a ftequency of
26,+4 Hz or any of the next eight harmonics along the compressor piston and
coldfinger axes shall not exceed 0.35 pound (semi-amplitude) and shall not exceed
0.5 pound (semi-amplitude) along the motor axis. The maximum amplitude of the
torque induced by the cooler about the motor, piston and coldflngar axes at 26, +.4
Hz or any of the next eight harmonics shall not exceed:

a. 4.0 in-oz (semi-amplitude) compressor piston axis
b. 4.0 in-oz (semi-amplitude) co'Afinger axis
c. 15.0 in-oz (semi-amlitude) motor axis.

3.6.7 Restart. The cooler shall restart after having cooled to the operating
temerature of at least 80K at any ambient from - 54C to + 71C.

3.7 Environmental conditions.
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MItL-C- 491758(CR)

3.7.1 Temerature shock. The cooler shall not be damaged (see 6.3.1) by sudden
changes in tmperature between -620C and +95oC.

3.7.2 High temneraSture. The cooler shall not be damaged by storage to +95oc or

operation up to +710c.

3.7.3 Low te!Merature. The cooler shall not be damaged by operation to -540c
or storage to -62oC.

3.7.4 Shock. The cooler shall not be damaged by high intensity shocks of 100
9gIs peak amplitude with 11 milliseconds duration and by bench handling tests.

3.7.5 Vibration. The cooler shall not be damaged by vibration over a frequency
spectrum at the specified g levels and amplitudes shown in figure 4.

3.8 Burn-in. Each cooler delivered shall have accumulated a minimum of 12
hours burn-in over the temperature profile in accordance with figure 5.

3.9 Reliability. The cooler shall have a lower mean-time-to failure (MTTF) of
at least 1,000 hours.

3.10 Treatment. Unless otherwise specified, the cooler and Its components and
parts shall be cleaned and treated in accordance with the applicable drawing.

3.11 Nameplates and product marking. Unless otherwise specified, the cooler,
parts, components, subassemblies, and assemblies thereof shall be marked for
identification and reference designation markings in accordance with the
applicable drawing.

3.12 Workmanship. Workmanship shall be in accordance with MIL-STO-454,
Requirement 9.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsiblity for inspection. Unless otherwise soecified in the contract,
the contractor is responsible for the performance of all inspection requirements
as specified herein. Except as otherwise specified in the contract, the con-
tractor may use his own or any other facilities suitable for the performance of
the Inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such Inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Classificatlon of inspections. Inspections shall be classified as follows:

a. First article inspection (see 4.3).
b, Quality conformance Inspection (see 4-.5).
c. Inspection of packaging (see 4.10).

4.3 First article inspection. Unless otherwise specified in the contract, the
first article inspection shall be performed by the contractor.
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MIL-C -49 17 58(CR)

4.3.1 Inspections. All materials, parts, processes and assemblies shall be
examined for conformance to the applicable specification or drawing. Inspections
shall be made using MIL-STD-105, General Inspection Level II with a 2.5 percent
AQL for mechanical and a 4 percent AQL for visual inspection, except as noted in
table I.

TABLE I. Inspections.

Inspection Requirement Percent Requirement Inspection
AQL paragraph criteria

Any part or component
missing or damaged 2.5 3.2, 3.4 MIL-ST0-252

Weight not as specified 2.5 3.2.1 MIL-STD-252
Treatment not as specified 2.5 1/ 3.10
Marking not as specified 2.5 3.11
Workmanship not as specified 2.5 3.12 MIL-STD-454
Dimensions not as specified 3.2 SM-0-969477

or
SM-0-971500

I/ MIL-STD-1OS, Inspection Loevel -3 or objective quality evidence.

4.3.2 Test. Upon successful completion of the inspections specified in 4.3.1,
four first article coolers shall be subjected to reliability testing and 2 first
article coolers shall be subjected to all other tests listed in table II. Tests
may be conducted In any order. Failure of any test shall constitute first article
failure.

4.3.3 Disposition of first article samples. First article samples shall not be
considered as part of the procurement quantities (see 6.2.f).

TABLE It. First article inspection.

Requirement Test
Inspection paragraph paragraph

Cooling capacity 3.6.1 4.6.1
Cooldown time 3.6.2 4.6.2
Input power 3.6.3 4.6.3
Acoustic noise 3.6.4 4.6.4
Leak rate 3.6.5 4.6.5
Vibration output 3.6.6 4.6.6
Restart 3.6.7 4.6.7
Temperature shock 3.7.1 4.7.1
High tenperature 3.7.2 4.7.2
Low temperature 3.7.3 4.7.3
Shock 3.7.4 4.7.4
Vibration 3.7.5 4.7.5
Reliability 3.9 4.9
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4.4 Inspection procedures for quality assurance provisions. Unless otherwise
specified herein, the cooler shall be operated at an ambient temperature of +230C,
+50C. Adequate heat sinking or convective cooling shall be provided to ensure
That any point on the cooler cylinder head shall faill within 50C to 15oC above
ambient air temperature (see 3.6).

4.5 Quality conformance inspection.

4.5.1 Inspection. inspection shall be as specified in 4.3.1.

4.5.2 Tests.

4.5.2.1. Burn-in. Burn-in shall be in accordance with 4.8 and shall be
performed upon each cooler that has passed the inspection of 4.5.1.

4.5.2.2 Group A inspection. Group A inspection shall be conducted on all
coolers which have completed burn-in specified in 4.5.2.1. Group A tests listed
in table III may be performed in any order unless otherwise specified. Failure of
any test shall be cause for rejection of that unit.

TABLE Ill. Group A inspection.

-Requ i r ement Test

Inspect ion paragraph paragraph

Cooling capacity 3.6.1 4.6.1
Cooldown time 3.6.2 4.6.2
Input power 3.6.3 4.6.3
Leak rate 3.6.5 4.6.5
Restart 3.6.7 4.6.7

4.5.2.3 Group 8 Inspection. Not required.

4.5.2.4 Group C inspection. Group C insooctions shal I be conducted on coolers
selected from units which have passed the tests in 4.5.2.2 (see 6.2.h). The
sample(s) shall be tested in accordance with the inspections listed in table IV.
Samples shall be selected in accordance with 4.5.2.4.1. Group C tests listed In
table IV may be performed in any order.

4.5-1.4.1 SaWlIng for group C inspectrion. Group C samples shell be selected
as follows:

M.onthly Number of sample
lot size units monthly

100-299 3
300-499 5
500-999 7
1000 or nore 10
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TABLE IV. Group C inspection.

Roqui raenfTest
Inspection paragraph paragraph

Acoustic noise 3.6.7 4.6.-
Vibration output 3.6.6 4.6.6
Temperature shock 3.7.1 4.7.1
High temperature 3.7.2 4.7.2
Low temperature 3.7.3 4.7.3

4.5.2k4.2 Group C failures. Actions requifed relative to group C failures
shall be specified in the contract (see 6 .2.c.(2)).

4.5.2.4.3 Disposition of group C saMples. Group C samples shall be accepted on
contract subsequent to the tests of table Iil.

4.5.2.5 Group 0 Inspection. Group 0 inspections shall be conducted on coolers
selected from units which have passed the tests in 4.5.2.2. The samples shall be
tested in accordance with 4.9.

4.5.2.5.1 Sampling for Group 0 inspection. The reliability acceptance test
sample size shll be 4 units. The sample shall be randomly selected from units
produced during the 4ampling period. The frequency of the cost shell be as
follows:

Aonthly Frequency of
Lot Size Group Insection

1-9 None
10-49 Annual
50 or more Semiannual

"".5.2.5.2 Groue D Failures. Actions required relative to group 0 fatlures
shall be specified in the contract (see 6.2.c.(3)).

4.5.2.5.3 1ses i tIon ofGrou•0 StMS!es. Group 0 samoles shall not be
considered as part of the procurtent quantities (see 6.Z.O),

4.6 Test methods.

4.6.1 Cooling capacity, The cooling capacity shall be m•esSured by attaching to
the cooler a test Dewor and coldstatlion, The heat load shall be applied 30
"minutes after achieving cooldown. Capacity shall be measured not less then 20
minutes later. The tests of paragraphs 4.6.1, 4.6.2 and 4.6.3 shalt be performed
using test equipment consisting of the following items to Melsure cooldown and
refrigeration capacity:

1. Test dower

2. Coldstation
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3. Approorlate power supplies and meters

H. High vacuum source

a. The test dewar shall be made of either brass or aluminum with a
highly polished surface finish of at least an 8 RMS. The test
dewar in conjunction with the high vacuum source shall enclose
the coidfinger and coldstation in a vacuum of lx10-Storr or
lower.

b. The 1440 joule coldstation shall consist of the following
elemants as defined on drawing 54490 5004372: topper block,
teMperature sensor, resistor, thermally conductive epoxy and a
clamp screw.

c. The coldstation assembly will have the following characteristics:

1. The temperature sensor and resistor will be bonded to the copper
block with the thermally conductive epoxy.

2. The thermal energy which must be removed when cooling the coidstation
from 300 K to 80 K shall be 1440, (+25, -0) joules. The mass of the
4oldstation shall be adjusted until it meets this requirement.

3. The resistor in the coldstation shall have a voltage applied to
obtain a 1000, (+20, -0) aw thenral load. The applied voltage shall
be such that the product of the voltage end the current of the
resistor shall equal 1000, (+20, -0) w.

4. The resistor and twferature sensor shall be connected to & vacuum
feedthru by four teflon coated constantan wires. The wires shall be
less than six Inches 'n length and the resistance shall be less than
one percent of the value of the resistor in the coldstation.

5. The coldstation is clamoed to the coIdfingee, sufficiently tight to
effect good heet transfer witnout uamaging t-e coldfinger.

6. Good thermal conductivity is assured by apolying a metal oxide
iapregnatod tilicone thermal joint conpound to the end of the
coldfinger that is in contact with the coldstation.

I. A radiation shield shall not be used.

4.6.2 Cooldc'w time. Cooldown time shall be measured using the test Uewar and
Lhe copper s de$Vrlbed in 4.6.1. Failure to meet tecuirements of 3.6.2 shall
constitute failure of thIs test.

4.6.3 iu ower. Input power shall be measured when the cold tip temperature
has stabilied blow80 K with heat load applied. Temperature stabilization has
occurred when the output of the temerature sensor diode does not change m.ore thn
.01S VdC over a 5 minute period. Failure to meet requirements of 3.6.3 shall
constitute failure of this test.
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.6.4 Acoustic noise. The cooler shall be set up for operPtion in an area
where the background noise level is at least 5 dB belov the sound level to be
measured. The cooler shall be operated And sound pressure meas3,rements made with
the cooler oriented in 4 positions in the same plane with each position approxi-
mately 90 .egrees apart. Measurements shall be made with an octave-band analyzer
with characteristics which comply with ANSI Specification $1.11-1971. Failure to
meet requirements of 3.6.4 shall constitute failure of this test.

4.6.5 Leak rate. The cooler shall be placed in a ýel! Jar or suitable fixture
connected to a helium mass spectrometer. The bell Jar or fixture shall be
evacuated to establish an inside-out test mode. Operating test shall not be
performed during leak rate test. The leakage rate shall be measured at +23 0 C,
+50C ambient. Failure to meet requirements of 3.6.5 shall constitute failure of
this test.

4.6.6 Vibration output. The cooler shall be turned on for 15 minutes to allow
it to reach equilibrium temperature. The cooler shall be vertically suspended
such that the fundamental frequency of the cooler is much higher than the natural
frequency of the suspension system. The static deflection of this arrangement
shall be in excess of 6 inches and critical frequency (for) of 1.3 H: approxi.-
mate]'. The acceleration along each axis shall be obtained by attaching an accel-
erometer to the center of the piston and motor faces and to the unit centered on
the coldfinger axis. Moments around each axis shall be obtained by attaching two
.- elerometers (to the motor, piston face or coldfinger .ace) and coherently sub-

ting the two signals. This difference divided by the separation distance be-
en the accelerometers yields the angular acceleration. Xoment of inertia shall

be obtained from the period of a bifilar pendulm containing the cooler. Peak
fortes are derived from the expression F =MA, where F is the peak force. M is
the cooler mass, and A is the measured acceleration at a given frequency. Peak
torque is derived from the expression T = I , where T is the peak torque, I is
the moment of inertia about the principal axis, and is the neasured angular ac-
celeration for the applicable axis at a given frequency. Failure to meet require-
ments of 3.6.6 shall constitute failure of this test.

.6..7 Restart. The cooler shall •n operating at 90K or "Ies In a 23C + 5C
ambient. The power switch shall be turned off and the cooler motor shall b'd at
rest. The power switch shall be turned on and the cooler must start within 5
seconds. This test shall be repeated a total of twenty times. The cooler shall
also be tested at -54C and +71C using the above procedure during the high and low
tests of 4.7. The restart test shall be performed after the cooldown and cooling
capacity tests. Failure to meet the requirement of 3.6.7 shall constitute failure
of this test.

4.7 Environmental tests. Unless otierwise specified, the environmental tests
shall be performed in accordance with MIL-STD-810. The operating tests required
before and after environmental tests shall be those specified in table I11.
During 4.7.2 and 4.7.3, operating test 4.6.1, 4.6.2, 4.6.3 and 4.6.7 shall be
performed and must be successfully completed. Operating tests are not required
during 4.7.1, 4.7.4 and 4.7.5 except that the unit under test shall have power

"%lied during 4.7.4 (Procedure IV only) and 4.7.5.

,.7.1 Temperature shook. The corler shall be tested in accordance with MIL-
STD-810, Method 503.1, Procedure I except that the temperature of step 2 shall be
-540C and the temperature of step I and stop 4 shall be +950C. Failui'e to meet
requirements of 3.7.1 shall constitute failure of this test.
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4.7.2 H•gh tOerature. The cooler shall be tested in accordance with MIL-STD-
810, Method 501.1, Procedure I (see figure 6) except that the temperiturCof step
2 shall be 4+950C. The temperature of steps 4 and 5 shall be +710C. Failure to
meet requirements of 3.7.2 shall constitute failure of this test.

4.7.3 Low temperature. The cooler shall be tested in accordance with MIL.-STO-
810, Method 502.1, Procedure I (see figure 7) except that the storage temperature
of step 2 shall be -62oC and low operating temperature of step 4 shall be -54oC.
Failure to meet requirements of 3.7.3 shall constitute failure of this t-est.

4.7.4 Shock. The cooler shall be tested in accordance with MIL-STD-810, Method
516.2, Procedure IV, figure 516.2-1 (100 g's peak value at 11 milli-seconds
time duration) and Procedure V. Failure to meet requirements of 3.7.4 shall
constitute failure of this test.

4.7.5 Vibration. The cooler shall be tested in accordance with MIL-STO-810,
Method 51472, Procedure Vill except that the curve shown in figure 4 of this
specification shall be used in lieu of the MIL-STO-810 curve. The sinusoidal
cycle time shall be 120 minutes per axis. The dwell time shall be 1/6 of the
cycling time at each resonance. Failure to meet requirements of 3.7;5 shall
constitute failure of this test.

4.8 Burn-in. Each cooler shall be subjected to a minimum of 12 hours burn-in
in accordance with figure 5. Failure of burn-in shall be defined as failure to
pass the inspections listed in table III after burn-in. Any unit which fails and
is repaired or is later altered, repaired or reworked, shall be resubjected to
burn-in.

4.9 Reliability.

4.9.1 Reliability. The lower MTTF shall be demonstrated using 4 coolers in
accordance with the reliability test cycle shown in figure 8. Heat load, input
power, cold tip temperature and ambient temperature shall be monitored hourly.
Cooldown time shall be measured twice during each cycle of figure 8, at -320C and
+520C. The tests of paragraph 4.9.1.1 shall be performed at least once prior to
and once after the reliability test. The results of all 4.9.1.1 tests shall be
used to determine the success or failure of the reliability test.

4.9.1.1 Failure definition. Failure shall be defined by any one of the four
criteria be*T;;:

a. Inability to cool at least 90% of heat load carrying capability in
accordance with figure it curve C at any ambient measured at 90 K
when measured at any point during the 40-hour reliability cycle.

b. Failure to cooldown to 90 K in 15 minutes.

c. Failure to meet 55 watts input power when measured at any point
during the 40-hour reliability cycle.

d. Failure to meet the leak rate requirement of 3.6.5.
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Should a failure occur In one of the four categories above, the hours accumulated
since completion of the previously successful test, shail not be included in the
accept/reject decision.

4.9.1.2 Accept/Reject decision. The accept/reject decision shall be made by

the Government in accordance with the following definition. Four coolers shall be
run until 4000 total "on" hours have been accumulated. A cooler which experiences
a relevant failure as determined by the Government shall not be repaired and put
back into test. No single unit "on" time shall be less than J the average
operating time of all units on test and no single unit "on" time shall be greater
than 1.25 the average operating time of all units on test.

4.10 Inspection of packaging. Packaging shall be inspected in accordance with

,IL-P-116 to determine compliance with requirements of section 5.

5. PACKAGING

5.1 Preservation. Preservation shall be as specified in MIL-STD-726, coded as
fol lows:

5.1.1 Level A. 10-1-1-00-NS-X-ED-0-00-A.

5.1.2 Level 8. 10-1-1-00-NS-X-ED-0-00-8.

5.2 Packing and marking. Packing and marking shall be in accordance with MIL-
E-55585.

6. NOTES

6.1 Intended use. The cooler is intended for use in infrared systems.

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification.

b. First article tests are required except for existing suppliers (6.3.2).

1. Time frame for submission of first article test reports when first
article tests are required.

2. Time frame for approval of first article test reports when first
article tests are required.

c. Production delivery schedule.

1. Defined In terms of monthly lots.

2. Actions required relativc to group C failures.

3. Actions required relative to group 0 failures.

d. Level A or 1ev~i 8 preservation and packaging (the coldfinger is
extremely delicate; packaging shall protect it from bending'or
distortion)(see section 5).
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e. MIL-STO-S10C shall be used for environmental tests of 4.7.

f. Deliver all first article and Group 0 $amples to - Comnander, USACECOM,
ATTh: 4AMSEL-MV-C?4, Fort BeIvoir, VA 22060.

g. Environmentai pollution prevention .veasures are contained in the
packaging material specifications referenced herein. Refer to material
specification or preparing activity for recoemuened dlsposability
methods.

h. Group C and Group 0 inspection sample size to be establiihed based on
cumulative totals of concurrent contracts.

i. Suppliers are those who are currently supplying equipment to this
specification with a minimum average monthly rate of 10 units per month
over the most current 12 month period. If a supplier cannot maintain
the minimum monthly average, a first article test (less reliability)
performed annually shall sustain the existing supplier's status when
performed on 3 units manufactured by the supplier explicitil for this
test. Upon implementation of this spocificatiori, suppliers who are
then supplying equipment to specification 82-28A050108, Cooler,
Cryogenic, Mechanical HD-1033/UA, HD-1033A/UA with minimum monthly
delivery rates specified above, shall be considered as existing
suppliers.

6.3 Definitions.

6.3.1 D . Breakage, loosening, shifting, evidence of corrosion, or failure
of any finish, hardware, connection or component; and any degradation of coo]er
performance to values less than specified herein.

6.3.2 Lower mean time to failure. The tem "Lower" is used to define that
value which is the least operational capability and/or the maximum operating and
supporI cost burden the army can tolerate and accept. This distinction is made to
aid the system designer is allocating reliability characteristics of the device.

6.4 Design note. Cooler input power will increase when tested with a .'war

(0.4 WHL)'from 50 w to 53 w at 230C ambient temperature and from 55 w to 60 w at
710C ambient temperature.

CUSTODIAN: PREPARING ACTIVITY:

Army CA Army CA

Project 5855-A?71
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1.2 ACCEPTANCE RANGE
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Figure I. Cooling Capacity
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Figure 2. Cool Down Curve
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55 WATTS

0
UNACCEPTABLE

-54 0C 230C 71*C

TEMPERATURE

Figure 3. Input Power with Heat Load Applied
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Figure 4. Vibration Test Profile
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(2( H OO UR))

(4 HOURS)

1. CHAMBER TEMPERATURE EXTREMES SHALL NOT VARY MORE
THAN 50C PER HOUR.

2. RATE OF CHAMBER TEMPERATURE CHANGE SHALL AVERAGE
LESS THAN 5°C PER MINUTE.

3. UNIT OPERATES THROUGH FULL CYCLE.

Figure 5. Burn.In
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48 HRS -

+95*C

+71 oC

O+230*CS

OGROUP A TESTS (TABLE 111) ARE CONDUCTED AT THESE POINTS.

®CO LDFINGER TEMPERATURE WITH 0.5 WATT APPLIED HEAT LOAD
MONITORED AT THIS POINT 7 J VERIFY ABILITY OF COOLER TO
MAINTAIN 80K TEMPERATURE.

Figure 6. High Temperature Test Profile
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0 0
+23 oC .....

-620C

--- 4HRS

O GROUP A TESTS (TABLE III) ARE CONDUCTED AT THESE POINTS.

@ COLDFINGER TEMPERATURE WITH 0.8 WATT APPLIED HEAT LOAD
MONITORED AT THIS POINT TO VERIFY ABILITY OF COOLER TO
MAINTAIN 80K TEMPERATURE.

Figure 7. Low Temperature Test Profile
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